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UNIVERSITY OF PENNSYLVANIA. 


THE representatives of the American colleges have 
already accomplished much for science in more than 
one branch of oriental research, Prof. Whitney, who 
has recently died, did thorough work on the language 
and literature of old India, and his Sanskrit grammars 
have long received in Europe the recognition which 
thev so richly deserve, 


THREE STORIES OF THE TEMPLE OF BELUS, WITH ROOMS IN THE FOREGROUND. 
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ago, of the physical, bistorical and topographical geo- 
graphy of Syria and Palestine, are still considered a 
mine of valuable material. Lately the Semitic, 

pecially the Hebrew and Assyrian languages, have 
been much studied in the new world, and within the 
last few years an American university has earned the 
gratitude of the civilized world by its devotion to the 
task of rescuing from its ancient grave the evidence of 
the existence of a lost world slumbering between the 
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THE BABYLONIAN EXPEDITION OF THE| Edward Robinson’s studies, begun nearly fifty years | Euphrates and the Tigris, and placing the results of 


this labor at the service of science. 

In the summer of 1888 the University of the State of 
Pennsylvania, located at Philadelphia, sent an excel- 
lently equipped expedition into the northern part of 
the Babylonian plain, for the purpose of undertaking 
a thorough excavation and investigation of the 
mounds of ruins at Nippur, now called Niffer, or 
more correctly Nuffar, on the eastern shore of the long 
Affedj Swamp. The direction of this expedition, says 
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the Illustrirte Zeitung, wus intrusted to two pro- 


fessors, Dr. Peters and Dr. Hilprecht, the latter of 


whom filled the chair of Assyriologist in the university. 
A former instructor at Robert College, in Constanti- 
nople, G. H. Haynes, who had already proved his ability 
by his work at the American excavations at Assos, un- 
dertook the post of business manager, steward and 
photographer. An architect, Mr. Field, a second As- 
syriologist, Dr. Harper, a dragoman and a Turkish 
commissioner completed the corps of the expedition. 

After a thirty days’ journey along the Euphrates, 
through the Syrian-Arabian desert, the expedition 
reached Bagdad about the middle of January. The 
eastle built by Kurigabza (about 1300 B. C.), in the 
northern part{ of his realm, contained in the im- 

»osing ruins of Akarkuf, and the quays erected by 
Hobokadocent (605 to 562 B. C.) opposite Bagdad pro- 
per, on the right bank of the Tigris, were examined, 
and then the expedition went through Abu-Habba 
toward Babylonia and Borsippa, As they moved 
slowly along the swamp the great masses of ruins at 
Nuffar, with the remains of the venerable Temple of 
Belus, came out clearer and clearer against the hori- 
zon. Amid the rejoicing of the caravan, and in spite 
of the warlike reception of the ill-humored Affedj 
warriors, they took possession of a ridge in the center 
of the mighty ruins and encamped there temporarily. 

The excavating began with a handful of trained 
Arabs from Hillah. All the ruins, with their surround- 
ings and the still visible portions of the old city walls, 
were surveyed, ditches and shafts were scientifically 
opened into the mound, and a plan of operations 
drawn up. The excited natives were tactfully quieted 
and the services of some of the Affedj warriors were 
secured for the a The number of excavating 
Arabs was gradually increased to 400. While one di- 
vision worked in the ditches another busied itself with 
the mass of literary documents from the archives, 
which were soon laid bare, and thus an investigation 
of the immense temple was carried on systematically. 
The result was very successful from all points of view, 
and thousands of cuneiform texts were secured within 
afew months. The first campaign had to be brought 
to a close much earlier than had been desired, for the 
heat and vermin in the neighborhood of the stagnant 
waters were almost unbearable,and besides, the pro- 
visions of the expedition were giving out. The thiev- 
ing of the Arabs, who were especially desirous of 
possessing the horses of the expedition, caused nightly 
skirmishes; exciting scenes followed, and as their 
lives were no longer safe, the workers fled from the 
ditches to the camp. 

Before sunrise on Holy Thursday, when the entire 

expedition was ready to leave for the summer and go 
to Hillal, by the treachery of a powerful and avari- 
cious sheik the camp was set on fire, and in five min- 
utes all of the straw huts were in ashes. Half of the 
horses perished in the flames, many weapons, utensils 
and a considerable sum of money fell into the hands of 
the plundering Arabs, but all of the antiquities were 
saved. The expedition was divided into two parts, one 
going on horseback to Suk-el-Affedj and Diwaniveh 
and the other in boats through the swamp to Hillah, 
where they found that the Pasha of Bagdad was ready 
to protect them with arms if necessary. 
” Thanks to the protection accorded by the Sultan 
and to the support of the Director-General, Hamdy 
Bey. of the Imperial Archeological Museum in Con- 
stantinople, it was possible to continue the work in 
the fall of same year with renewed energy. The di- 
rector, the manager and the dragoman, accompanied 
by a physician, returned alone to Naffur. 

The workmen began anew and worked deeper and 
deeper into the secrets and problems of the mass of 
ruins. Hundreds of graves, sarcophagi and urns were 
opened, the contents of the houses that had fallen in 
were examined and thousands of records, bricks bear- 
ing inscriptions, vases and little votive tablets were 
collected. The busy life that once pulsated in the 
streets and in the courts of the temple, on the banks 
of the eanal bordered with groves of palms, unrolled 
itself more and more clearly before the tireless 
searchers, The second campaign closed more peace- 
fully than and as successfully as the first. 

In the following year Haynes, the conductor of the 
work of excavation, returned to the field of labor 
alone, and since then has worked almost continuously 
through the heavy rains of winter and the burning 
heat of summer. Another American, Meyer, who had 
acted as draughtsman for the expedition, shared his 
experiences in the desert for a short time only; he 
soon fell a victim to the pestilential atmosphere of the 
swamp. 

The terraces of the temple were gradually cleared of 
the accumulations of thousands of years. The impos- 
ing ruin rose nearly 100 feet above the level of the sur- 
rounding steppe; its foundations were hidden more 
than 65 feet under the ground. The platform of the 
first king of Ur, which was built about 2800 B. C., was 
reached, and the shaft was carried stil! deeper. Nu- 
merous bricks made for the great Sargon, who ex- 
tended his mighty realm to the Mediterranean about 
3800 B. C., came to light, and thus the often doubted 
historical identity of this ancient ruler was established. 
The curse of the king, “* Whoever carries away this in- 
scribed stone shall be exterminated root and branch 
and his seed forever by the gods Bel, Schamasch and 
Ninna,” which was inscribed in cuneiform characters on 
the threshold of the entrance of the temple, had lost its 
power before the science of the nineteenth century. 

New shafts were opened and the explorers were 
richly rewarded for their hard work by a great and iin- 
portant discovery. Under the structures of Sargon 
and Naram-Sin they found a beautiful arch of bricks 
of the same form as the arches used in the monuments 
of Assyria three thousand years later. This puts a 
new face on the architectural question of the origin of 
the ‘arch and proves its existence in Babylonia be- 
tween 5000 and 4000 years B.C. Although the exca- 
vations have already been carried twenty-six feet be- 
low the platform of King Ur-Gur (abont 2800 B. C.), 
they have not yet reached the real foundation of this 
magnificent sanctuary, the influence of which has 
made itself felt for four thousand years by all classes 
of Babylonians. In view of this fact, it is easy to 
understand why, in all of the old legends, Nippur, 
with its lofty temple, was spoken of as being the 
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Hilprecht, whose plan is to publish the report in four 
series, each consisting of from ten to fifteen volumes. 
Some of his pupils and several other Americans, 
students of the history and language of the Semitic 
nations, will help him. Two volumes, prepared by 
Hilprecht himself, have already appeared, three are 
in press, and seven in course of preparation, among 
them the history of the expedition of Peters and 
Haynes. It will be sufficient to add a brief suramary 
of some of the important results of the expedition. 

Thirty thousand tablets haye been found, many of 
them belonging to the time of the first dvnasty of Ur 
(about 2800 B. C.) and the Cossean period (about 1725 
to 1140 B. C.), periods which have not before been 
represented by dated records. The most careful study 
of these tablets is necessary, as they cover a great 
variety of subjects; they contain letters, chronologi- 
eal texts, historical fragments, astronomical and re- 
ligious texts, building records, votive inscriptions, 
sacrificial gifts, inventories, contracts, etc. ritten 
tablets have been left in Nippur by many Babylonian 
rulers who have heretofore been known only by name 
and nine forgotten kings have been given back to his- 
tory. 
Semitic kingdom of about 3800 
undergo a great change. 

Everyone who has read of the excavations of Loftus 
knows what untiring pains he took to preserve for the 
British Museum a clay coffin that crumbled when ex- 
posed to the air, Thanks to the discoveries of Haynes, 
nine clay sarcophagi taken from the graves at Nuffar 
in good eondition have gone to the Imperial Museum 
at Constantinople, and twenty-five more have already 
left the ruins. Among the great number of seals and 
seal cylinders, such as were used in the business life 
of Babylonia during all the centuries of its history, 
are several of kings and governors. Two hundred 
closely written Aramaic, Hebrew and Mandaic tablets 
give us a complete insight into the mystical beliefs of 
the Babylonians, and will influence in no small degree 
the religious aspect of biblical Jewish literature. he 
rich and unique collections of Nippur include thou- 
sands of enameled and plain clay vases of all kinds, 
playthings, weapons, weights, articles of gold, silver 
and stone, bronze and iron vessels, and also a collec- 
tion of human skulls, which will aid materially in 
lacing, ethnologically, the ancient inhabitants of 
abylonia, 

The important results obtained by this first Ameri- 
can expedition have placed it beside the most impor- 
tant English and French ones, and it has far surpassed 
all former Babylonian expeditions, because of the sys- 
tematic care and wisdom with which the remains of 
ithe old walls and buildings have been uncovered, ex- 
| amined, drawn, and every precaution taken to under- 
| stand them perfectly. If the University of Pennsyl- 
vania succeeds in finishing its great task, it will de- 
serve the credit of having made an exhaustive exami- 
nation of one of the largest mounds of ruins on the 
Mesopotamian plain, having discovered the most im- 
yortant sanctuary of ancient civilization, the first 
Gabptonion temple built in stories, and having given 
to the world the details of its construction and interior 
arrangement, with its history, which extended through 
centuries, 
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ANTARCTIC EXPLORATION. 


By WiL1t1AM 8. Bruck, late Naturalist to Antarctic 
Expedition, 1892-93. 


POLAR exploration, and more especially south Po- 
lar exploration, is the first problem to-day among the 
geographers of the world. 

In looking at the history of Polar exploration, the | 
one thing that strikes us is the immense amount of work | 
done in the north compared with that done in the | 
south; and the reason is not far to seek. The object | 
of early Arctic navigation was not to reach the pole, ; 
but to discover a shorter route to India by the north- | 
east and northwest passages; then there was the ad- 
ditional interest which Russia and Britain had in de- 
lineating the northern coasts of Europe, Asia and 
America; and, beyond this, the desire to — rate the | 
unknown simply for the sake of gaining knowledge of | 
it. ‘*And to whatavail?” itis said. To what avail!) 
See the fleets of whalers and sealers leaving Norway 
and Britain year after year, bringing home the richest 
eargoes in the world. Behold, also, the wealth of Si- 
beria opened up to the great trading nations of the 
world. But, more than this, consider the rich treas- 
ures that science has gained, and the romance, the 
heroism, these adventures have called forth. 

The history of the north Polar regions fills volumes, 
but it is easy to give a brief outline of the history of 
the south Polar regions. To Peru belongs the honor 
of sending out the first Antarctic expedition, more than 
three centuries ago, In 1567 the governor sent out an 
expedition under the command of his nephew, Alvaro 
Mendana, to discover **Terra Australis Incognita;” 
and aseecond Peruvian expedition was sent out in 1605, 
and discovered anisland of the New Hebrides group 
in 1606, 

Dirk Gorrits, in the meantime, in 1598, had set sail 
from Amsterdam accompanied by a small fleet, and, 
being separated from his companions by heavy weather, 
near the Straits of Magellan, discovered some high 
land now known as the South Shetlands. Gorrits and 
his crew were eventually captured *by the Spaniards. 
France was next in the field, La Roche ‘discovering 
the island of South Georgia, in 1675; and Kerguelen, 
in 1772, saw what he at first believed to be the Antarc- 
tie continent, but returning in the following year he 
found it to be only a small island. This island now 
bears his name. Britain, however, was the first nation 
to do any real work in the Antarctic, and that work 
is associated with the name of Captain Cook. He was 
the first to cros: the Antarctic Circle in 1773, and cross- 
ing it again in 1774, he attained as high a latitude as 








oldest city in the world. 
The excavations at Nuffar have cost, so far, nearly 





$71,000, but even greater sacrifices of money, time and 
uired for the com- 
It is to be 

oped that the University of Pennsylvania will carry 
to a successful close the task that it has undertaken, * 
The classification and publication of the results of 
this expedition have been intrusted to the Assyriologist 


Our ideas as to the power and duration of the | 


Cirele, and. was thus the first to confine the southern 
continent within the Antarctic Circle. Cook described 
the terrors and inhospitality of these regions, and firmly 
believed that ho higher southern latitude would %e at. 
tained. In 1819 William Smith, of Blyth, rediscoy. 
ered the South Shetlands, the discovery being cov. 
firmed by Bransfield in the following year, who aly 
sighted Bransfield Land. In 1820the Russian Belling. 
hausen crossed the Antarctic Circle, and attained the 
latitude of 70° 8. in 1° 30’ W.; he discovered Peter ang 
Atdexander Islands, then the most southerly land 
known. In the following year Powell discovered the 
South Orkneys. In 1823 our brave and distinguished 
countryman, Captain James Weddell, exceeded ajj 
former records, sailing as far south as 74°15 8. in 34 
17 W — on the 20th of. February, he found, 
sea clear of field ice, with only three icebergs in view, 

John Biscoe, in the service of Messrs. Enderby, was 
the first to put foot on land within the Antarctic Cir. 
cle; this was on Adelaide Island, in 1831. It was-he 
who discovered the western coast of Graham’s Land, 
the Norwegians and ourselves first seeing the easierp 
eoast in 1893. Several other masters sailing unde 
| Messrs. Enderby made discoveries, notably Balleny, 

who discovered Balleny Islands and Sabrina Land, 
| After these, D’Urville, the Frenchman, Wilkes, the 
| American, and Ross, our own countryman, during 
the years 1839-43, can alone be classed as Antarctic ex- 
|plorers. The Challenger paid_a flying visit in 1874, 
land in 1892-93 Norway and Scctland dispatched 4 
whaling fleet to which was attached a scientific staff, 
And Norway has been again to the fore in the last t we 
seasons, Captain Larsen, of the Jason, having added 
very considerably to our knowledge of the eastern coast 
of Graham’s Land; while Captain Svend Foyn’s ves. 
sel, the Antarctic, has this vear reached the latitude 
of 74° 8., the highest attained since the time of Ross, 
A party from this vessel, led by Mr. Borehgrevink, 
had the good fortune of being the first to land upon 
the main land discovered more than half a century 
ago by our own countryman, Sir James S. 

But of all the expeditions to the Antarctic regions, 
| that of the Erebus and Terror, under the command of 
| Sir James Clark Ross, during the years 1839-43, is by 
| far the most iniportant. With the most indomitable 
courage and perseverance Ross crossed the Antarctic 
| Circle in three successive years. On two of these oe. 
| easions he attained far higher latitudes than any of 
|his predecessors. He discovered Victoria Land, the 

vast mountainous tract extending away to 78° S., in 
the longitnde of New Zealand, terminating with Mount 
Erebus, which, from a keight of over 12,000 feet, liglits 
up the winter darkness of the snowy desert. From 
this point, in about 78° 8., he sailed along an icy biar- 
rier running eastward for 300 wiles, the termination of 
the ice cap of the great Antarctic continent. In 1842- 
'48 he visited the region of Erebus and Terror Gulf, 
lying to the south of Cape Horn, and became entang|ed 
| in the impenetrable pack; pushing farthereastward, |e 
| again crossed the Circle, attaining a latitude of 71° 31 
8.. between Bellinghausen and Weddell’s tracks. Res 
| believed he could have landed and traveled over the 
| continent, and had he had steam he would undoubted |y 
have accomplished what witha sailing vessel was quite 
impossible, ~ 

D’Urville and Wilkes both did good work, and dis- 
eovered land south of Cape Horn and south of Austra- 
lia in high southern latitudes. 

No other part of the world offers a wider field for 
original research than the south Polar regions, and it 
is astonishing to one who has had the least practical 
acquaintance with that part of the globe that more 
enthusiasm for their exploration has not been shown. 
Take, for instance, meteorology. The only meteoro- 
logical records we have of the Antarctic regions are 
during the three or four summer months; and although 
we may meet with many charts which picture the 
meteorological conditions of these regions, yet these, 
even forthe summer, are almost purely theoretical. 
There are no records of any fixed station south of the 
latitude of Cape Horn, even for the summer months. 
Onr practical Knowledge of ,the terrestrial magnetism 
of even moderately high southern latitudes is really 
only gathered from Sir James Ross’ investigations, 
which, excellent as they are, can hardly be said to give 
us an accurate idea of the present magnetical condi- 
tions of these latitudes and the sequence of changes 
that have taken place during the last half century. 
Now, apart from ail other investigations, it is of vital 
importance to us, as the greatest seafaring nation, that 
our knowledge in these two branches of science should 
be extended in the south, for without doing so, it is 
impossible to have any complete summary and classi- 
fication of the laws which govern the meteorology and 
magnetism of the world. This meteorological and 
magnetical work can only be done by landing several 
parties, who shall set up fixed stations for the whole 
year at different points on the islands and mainland 
of Antarctica, and who shal thus be able to earry on 
observations systematically, not only during the sum- 
mer, but also during the winter months. If possible, 
these observations should be extended into a second 
and even a third year, so as to note more completely 
the regular sequence of events. Besides having these 
stations, at various other points recording instruments 
should be set up and the results noted summer after 
summer. Wintering in the Antarctic has been much 
dreaded by many, but perhaps the task would not be 
80 trying as in the north, provided, at least, that the 
wintering stations were not far within the Antarctic 
continent. 

It must be remembered that there is an entirely dif- 
ferent distribution of land and water in the south to 
that which occurs in the north. In the north we have 
a Polar basin—a Polar sea more or less dotted over 
with islands—surrounded by the continental ring of 
Europe, Asia, and America, broken only at two main 
points by the Greenland Sea and Behring Straits; in 
the south, probably a Polar, continent, surrounded by 
the great uthern Ocean, In the north, then, we 
have, even in the highest latitudes, all the ameliorat- 
ing conditions of a continental summer—bees hum- 
ming their merry tune and flowers decking green val- 
leys where musk oxen graze; but we have also all the 
rigors of a continental winter, enabling the Franklin 
expedition to register as much as 90 degrees of frost, 
and others even greater degrees of cold. In the south 
Polar lands (except, perchance, in the heart of the 




















71° 15' 8. Ina second voyage he circumnavigated the 
globe in high southern latitudes, twice crossing the 


great continent) we have to deal with an oceanic eli 
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die, where the variations between winter and sum- 
wer are very’ greatly diminished; and, although dur- 
ing the summer we may seldom, if ever, rave the ther- 
woniéter rising above the free zing point, yet in the 
winter the thermometer should not régister such ex- 
traordinary degrees of cold as in the north. But here, 
again, our statements are based on theory; the more 
important, therefore, is it in the near,future to make 
aclear statement of facts from the result of aw 
tions 

It is plain that in meteorology and terrestrial mai. 
netisin We have two subjects ‘not only of purely secien- 
tific interest, but of vast importance for the ‘more 
accurite navigation and greater safety of our vast 
fleets throughout the world. There is one other sub- 
ject which combines seientifie and commercial inter- 
est, and that is biology. How far is it possible for us 
o prosecute seal and whale fisheries, and what wust 
be the conditions of administrative protection ? The 
ommercial expeditions of the last three years from 
Norway and Scotland seem rather to indicate that 
bese fisheries cannot be profitably prosecuted, but still 
re must acknowledge that there has been hardly suf- 
cient investigation to answer this question decisively. 
he discovery of guano at Cape Adair, by Mr. Borch- 
reviik, also opens up a new channel for commercial 
nterprise. But, apart from the commercial aspect, a 
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very rich biological field lies waiting for us in the Ant- 
retic. Sir James Ross gathered many invertebrate 
reasures, but these, unfortunately, mostly perished 
ithout ever being properly examined. The Chal- 
enger’ was more successful, and Dr. Murray has 
rousht to light some very interesting relationships in 
he similarity of the fauna of the south and the uorth 
Polar seas. In order to carry on this interesting and 
aluable research, it is necessary to equip an expedi- 
ion which shall dredge, trawl, and tow net throughout 
he breadth and depth of the great Southern Ocean. 
Jnfortunately, the Chalienger was not an ice-protected 
yesse!, and it would have been unwise for her com- 
manders to have carried on further research than they 
lid in sueh high southern latitudes. Beyond the mam- 
valian and invertebrate fauna, there is also the vast 
jost of birds and fishes to be studied, about which 
re know next to nothing. Botanically we cannot hope 
or much, except possibly in marine alge. It is inter- 
pstins to note, however, that Mr. Borehgrevink, of the 
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Antarctic, found this year on 
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within the Antarctic Cirele. 
Toward the bathymetrical 
Ocean both Ross and the Challenger contributed valu- 
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and the Challenger 
have been lucidly expounded by Dr. 
brought to light many very interesting facts regarding 
the distribution of oceanic deposits. 
of this new world 
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a theme still remains a vast field of must inter resbiee and 


important scientific research. Asa result of these in- 
vestigations Dr. Murray has defined to us what must 
be more or less the outline of Antarctica, and it is con- 
sequently of more interest than ever ‘that a practi- 

val survey of this coast line should be made, 
There has always been a theory of an Antarctic conti- 
nent, but Dr. Murray’s theory differs from all previous 
ones, inasmuch as it is founded on fact. 

To Captain Larsen, of the Jason, whohas recently 
been awarded the Back Grant of the Royal Geograplh- 
ical Society for his valuable Antarctic researches, do 

we owe the first concrete addition to our knowledge of 
the geology of the Antarctic. He has landed several 
times, being the first who ever traveled over the Ant- 
arctic ice, and on one or more of his landings secured 
a most interesting set of fossils. Still, this is only a 
beginning in the geology and paleontology of the 
south, and the geologist is enthusiastically eager for 
further research. Geodetic problems, problems of the 
Great Ice Age, of oceanic temperature, salinity, and 
circulation, and other branches of scientific knowledge 
too numerous to be mentioned here, have to be 
studied. Such, briefly, is the work of a modern Ant- 
arctic expedition. 

We do not in the least advocate that such an expe- 
dition should ever attempt to reach the south Pole. 
A rush to the pole is not what we desire, but a systeim- 
}atic survey of the whole south Polar regions, and a 
| continuous series of various observations throughout 
at least two, if not three years, 

It is pleasing to record that the International Geo- 
graphical Congress has unanimously adopted the fol- 
lowing resolution recommended by a most distinguished 
committee, consisting of Sir Joseph Hooker, Dr. Jokn 
| Murray, Dr. Neumaye r, Prof. Von den Steinen, and 

Bouquet de la Grise, namely : 

| “fhe Sixth Geographical Congress, assembled at 
London, 1895, records its opinion that the exploration 
of the Antarctic regions is the greatest piece of geo- 
graphical exploration still to be undertaken; and in 
|view of the addition to knowledge in almost every 
branch of science which would result from an expe di 
tion to the south Polar regions, Congress recommends 
the several scientific societies throughout the world to 
urge, in whatever way seems to them most effective, 
that this work should be undertaken before the close 
of the century.” 

CASTOR OIL BE: 
COMMUNIS 0 
By D. F. DAVENPORT. 
| ‘THER experiments which have been made in my local- 
ity have been made at my expense, and the ** y 











THE —— INUS 


returns,” 
on account of the cold, and of imperfect knowledge of 
their culture, have resulted rather disastrously. Still 
there are many reasons to believe that South Georgia, 
and especially Sumter County, is admirably adapted 
to this “* bean.” 

The experiments began by loaning out seed to the 
farmers in various localities in small lots, and giving a 
guarantee of a price per bushel delivered in any quan- 
tity at Americus, after September 1, 1894. Only one 
farmer made a return ot the seed, and’ one other was 
so delighted with the enterprise that be made his own 
shipments to the Northern market, and this year he 
has a considerable acreage in their eulture, With the 
others the continued frosts killed the young plants, 
and very few came to maturity. 


Sufficient to say, however, the plant assumes an 


enormous size, and yields abundantly in this soil and 
climate. As to the character of the seed: one larg: 
erusher said that the specimen sent from Sumter 


and that if we 
he would give a 


County was the finest he ever saw, 
could grow beans like the sample sent, 
contract for several thousand bushels 

Just at this time, however, the ** Wilson bill” took 
50 cents duty off castor beans per bushel. and the 
West Indies up to date has ‘outclassed “ our see 
tion. 

From meager observations, however, | am sure that, 
if sufficiently understood and extensively cultivated, 
we have the advantage of that now rebellious district, 
even as it is. 

One thing we must understand thoroughly, and that 
is their cultivation. All depends upon the knowledge 

lof it. A few facts are given, gathered from the St. 
|! Louis market, which will be of great benefit to those 
who expect to engage in the enterprise in this locality. 

Almost any soi! that will produce wheat or corn will 
answer for the castor bean. When it can be had, a 
sandy ioam is preferable. The soil should be dry. 
Wet, heavy soils are not adapted to its successful cul 
ture. 

One important fact in connection with the culture of 

castor beans is that it is one of the most fertilizing 
crops raised. In this respect it surpasses even clover. 
Many farmers say, for fertilizing purposes, a crop rais- 
ed upon poor land is worth several dollars per acre to 
| the land, on account of the additional fertility gained 
| by it 
| The ground should be put in good condition for the 
seed, as for other crops. One thorough plowing, and 
three or four harrowings, with a heavy harrow, will 
| be a sufficient preparation, 

The ground is now laid off in rows, 5 or 6 feet apart, 
‘each way, except that, between every sixth and seventh 
j row, a distance of about 8 feet between the rows is left 
}one way, to admit a horse and wagon or slide to pass, 
to take the beans when gathered. Hot water, some 
| what below the boiling point, should be poured over 
ithe seeds, and they should remain in this water 
| twenty-four hours before being planted. The tempern- 
| ture of the water will, of course, be gradually reduced 
|to the temperature of the atmosphere. Applying the 
hot water once will be sufficient. If planted without 
this preparation, they are a great while in germinat- 
ing, many of them vot making their appearance for 
three or four weeks. With this preparation they will 
soon germinate and come up regularly. Some farm- 
ers put in each bill one half of those which have hot 
water poured over them ana one half those which 
have not; so that if the cut worms destroy the first 
that come up, astand may be obtained from the others, 
whic h will come up a week or two later. Good, sound, 





* Re ad before the "meeting of the Georgia Pharmaceutic al Association, 
Savannah, 1895.—Am., Jour. Pharm, 
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plump seed should be selected for planting. A bushel 
will plant fifteen to twenty acres. Eight or ten seed 
should be dropped in each hill. But one or, at most, two 
plants are to be left in a hill. As the cut worm is 
quite destructive to the plants, this number of seeds is 
recommended, so as to be certain of aneven stand. Of 
course, replanting can be done; but it is better to 
avoid it, if possible, by planting plenty of seed. The 
seed should be planted as soon as all danger of frost is 
over. The plants are as easily destroyed by frost as 
our common bean, and, therefore, planting should be 
delayed till after the Ist of April. 

The cultivation of the plants consists in destroying 
the weeds and grass, and keeping the soil open and 
mellow. These objects are chiefly attained by using the 
horse and cultivator, or small plow, working bet ween 
the rows both ways. Itis also necessary to work among 
the plants with hoes, going over them two or three 
times, cutting the weeds away from the plants that can- 
not be reached with the plow or cultivator, and draw- 
ing a little mellow earth to the plants, gradually redue- 
ing the number to one plant in the hill, though two are 
occasionally left. One strong, vigorous plant, however, 
will produce better seed than two in the same hill, and 
as great a quantity of beans. After the plant is 2 feet 
high it is capable of taking 
rapidly. After heavy rains, however, it is still advis- 
able to work between the rows with the horse culti- 
vator, breaking up the crust that has formed on the 
surface of the ground, and opening and loosening the 
soil to derive a greater benefit from the atmosphere. 
It will be seen that the cultivation is as simple as that 
of corn or of the common bean. 

About the first day of July the beans begin to ripen. 
They are produced in pods or husks, on spikes of vari- 
ous lengths, and should be gathered as soon as the pods 
begin to turn brown, to prevent loss by their popping 
out on the field, as beans, when ripe, pop or burst 
from the pod quite a distance. They are gathered by 
cutting off the entire spike. Each plant has a num- 
ber of these, and they are produced and ripen in sue- 
cession till frost. Of course, only those exhibiting 
brown pods should be cut. These spikes are then 
thrown into a wagon or on a slide, passing through 
the broad rows, and hauled away to the dry yard, 
which is made on a piece of land near the bean fields, 
sloping to the south, so as to get as much heat as pos- 
sible from the sun to ripen the beans and cause them 
to burst from the husks. Cut off the sod, then roll the 
ground down hard, and make a fence around the yard 
by placing boards up against rails laid on crotched 
sticks or posts; though the fence is not necessary if 
the yard is wade large enough to leave a space outside 
the beans of 12 or 15 feet, as many of the beans will 
pop that distance, and if the fence is not built, or the 
space left, many of the beans will be lost in the grass 
or field beyond the yard. 

The spikes are occasionally turned over and ex- 
posed to the sun, until all the seeds have left the husks, 
when the old spikes are taken away and a new supply 
added. The same process is gone through with the 
entire crop. Great care should be taken to prevent 
the beans getting wet. Dirty beans command much 
less price, and sprouted beans are nearly worthless. 
When rain is anticipated, rake the spikes into a heap 
and cover them with straw, plank or tarpaulins ; sweep 
the beans up, clean them with a fanning mill, and 
store in a dry place. Do not attempt to pop them out 
in pops over the fire, as it renders them almost worth- 
ess, 

It will undoubtedly pay most farmers to make board 
floors for their ‘‘dry yard” their beans on. In this 
way they can keep the beans perfectly clean and free 
from lumps of hard dirt and small stones, which can- 
not be taken out by a fanning mill or screens. Sucha 
floor can be made cheaply in sections, say 8 feet wide 
and 16 feet long, by nailing rough boards planed on 
one side to 24 seantling set on edges, to allow air and 
rain to pass underneath. These sections can easily 
be moved by wagon. In case of rain the unpopped 
beans can be raked into one or more piles on part of 
the floor, and the other section used to cover them. 
When the bean season is over they can be used for 
other purposes, say storehouse for grain, ete., or shel- 
ter for animals, and the next season for dry yard floor, 
and soon. It will probably pay to paint tbe floor 
with cheap black paint ; black “draws the suf” which 
will quicken the “ popping out” process. The paint 
will preserve the wood and also prevent the rain from 
soaking into the floor, thus enabling the farmer to 
spread his beans again much sooner after the rain is 
over. No doubt the extra money received for the 
castor bean will soon pay the entire cost of the floor. 

After the beans begin to ripen, the field should be 
gone over once or twice a week until frost. In hot, 
dry weather, they ripen more rapidly than in cool, 
wet weather. Children can perform this work, and a 
large family of children cannot be more profitably em- 
ployed than in taking eare of a crop of castor beans. 
The work is all light. 
might do all the work. 

Frosted beans are worth from one-half to two-thirds 
the price of good beans, but must never be mixed 
with them when sent to the market, as a very few 
frosted beansina lot of good will reduce the value 
very much, from the inability to separate them eco- 
nomieally. 

The yield will depend much upon the culture be- 
stowed upon the crop, upon the season, and the care 
exercised in gathering and ripening the seed. From 
fifteen to twenty-five bushels to the acre is an aver- 
age yield. Some cultivators will yield considerably 
more, others less. Farmers will do well to pay atten- 
tion to this crop, for which a certain demand exists, 
and at remunerating cash prices. It will pay better 
than raising cotton, corn, potatoes, wheat, barley, or 
almost any other farm produce. It isnot a difficult 
crop to get to market, can be taken by team, or sent 
by railroad, and more profit than most crops, as the 
vaine is greater for the same quantity. 

Castor beans have proved a profitable crop. 
ent market price is $1.25 per bushel. 

These directions for the cultivation of castor beans 
are intended to apply to our latitude. It is thought 
they are sufficiently explicit to enable any one to suc- 
cessfully attempt their culture. 

We wish again to urge the farmers and dealers to 
thoroughly clean their castor beans before shipping to 
market. Wellcleaned beans will always bring more, 


Pres- 


care of itself, and grows | 


With a steady horse, ebildren | 


and it is a disad vantage to all but the railroad company 
to pay the freight on dirt, chaff and hulls. 

Castor beans weigh 46 pounds per bushel. The prin- 
cipal markets forus are New York City and St. Louis, 
The freight rate per 100 pounds in bags or barrels is 
79 cents. 

There are fixed charges for inspecting castor beans 
in bulk, as follows: two dollars ($2.00) for every bulk 
|ear or part bulk car; two (2) cents per sack for every 
| ear sacks; three (3) cents per sack on less than carload 
| lots, and that no inspection be less than twenty-five 
(25) cents. 

GRADES OF CASTOR BEANS. 


Prime beans are such as are bright and uninjured, 
and weigh not less than forty-one (41) pounds to the 
measured bushel when cleaned. 

Number 2 beans are such as are bright and unin- 
jured by rain, weigh not less than thirty-eight (38) 
pounds to the measured bushel when cleaned, and 
shall be vaiued at five (5) per cent. less than the value 
of prime beans. 

Rejected beans are such as are slightly damaged by 
| rain, and weigh not less than thirty-eight (38) pounds 
| to the measured bushel when cleaned. 

No grade beans are such as are badly damaged b 


y- 





| rains or damaged by frost, or weigh less than thirt 


|eight (38) pounds to the measured bushel when 
cleaned. 
| Americus, Ga. 








ANGULOA UNIFLORA, VAR. 


FLOWERS of a beautiful variety of Anguloa were 
shown at the meeting of the Royal Horticultural 
Society, at St. Albans, recently. The plant was pro- 
| visionally named alba magna, but it turns out to bea 








ANGULOA UNIFLORA, VAR.—CREAMY WHITE, 
WITH PINK SPOTTING. 


variety of A. uniflora. The flower is of a creamy 
white, minately spotted with pink.—The Gardeners’ 
| Chronicle. 


LIVING BAROMETERS. 


AMONG recent advances in weather lore, one branch 
| of this subject has received but scant attention. There 
is a widespread belief in the delicate powers possessed 
| by some animals and plants of predicting the approach 
| of weather ehanges. It is even said that in some cases 
these natural barometers seem to be more sensitive 
| than the meteorological instruments in ordinary use. 
| Nor could it be wondered at if the instinet, which the 
lower animals have acquired throughout long periods 
of natural selection, of foretelling the coming of the 
storm that robs them of their food or destroys their 
home and young, should prove more unerring than the 
more laborious observations of man. 

The power of adaptation to circumstances, which 
man alone enjoys to its full extent, has rendered it un- 
necessary that he should know by intuition what the 
weather of the next few hours may be. But with the 
lower animals the case is altogether different. De- 
fenseless as they are against the ravages of the storm, 
and powerless to combat the fury of the elements, it 
is often to them a matter of life or death should their 
instinct fail to warn them of approaching danger. This 
gift has no doubt been an important factor in deter- 
mining the survival of the fittest. It has given its pos- 
sessors an advantage over their less fortunate com- 
petitors. 

The gift may, however, be less mysterious than it at 
first sight appears. The president of the Royal Mete- 
orological Society, in a long discourse on ‘“ Weather 
Fallacies,” printed in the society’s Quarterly Journal 
this year, while not affirming that all indications de- 
rived as to the future from plants and animals are 
fallacious, practically asserted that most of those ex- 
amined by scientific experts had broken down. The 
actions relied on as indications of future changes indi- 
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eate directly only what the animals at that moment 
feel, not what they feel is coming. If they act ing 
special way before rain comes, that is simply, he be 
lieves, because they feel uneasy by reason of actual 
chilliness or dampness; but in fact such dampness may 
precede still wetter weather, So with plants. They 
act in accordance with the weather conditions actually 
prevailing—conditions which, in many cases, precede 
greater changes, so that valuable hints may be derived 
from these sources. 

The restlessness of domestic animals on the approach 
of rainy weather bas given rise to many a well worp 
household proverb. Cats and dogs are given to 
scratching and other uneasy movements, while their 
fur looks less bright and glossy; horses and cattle 
stretch their necks and sniff the air; sheep become 
frolicsome, or turn their backs to the wind, with fre 
quent quarrels; goats bleat incessantly, and leave the 
hill tops for more sheltered spots; pigs run uneasily 
about, carrying straw to the sty, and no longer wallow 
in the mud and mire; fowls huddle together in the 
farmyard, with drooping wings, and the air is filled 
with the cackle of geese and ducks. When Louis X, 
astonished at the remarkable accuracy of the charcoal] 
burner’s weather predictions, curiously asked the cause, 


Y | he learned that the real prophet was the man’s don. 


key, which always hung bis ears forward and rub. 
bed his back against the wall on the approach of 
rain. 

But although domestic animals are undoubtedly 
sensitive to changes, present or coming, in the weathier, 
it is among the wilder creatures that we find this 
power in its fullest extent. Moles become more active 
in digging; stoats and weasels become unusually rest- 
less and uneasy; rats and mice run noisily about in 
the house walls; and the hedgehog fortifies his cave 
against the coming storm with an unfailing prevision 
which has earned for this strange little animal quitea 
reputation among weather prophets. 

Vild birds suffer much from inclement seasons, and 
might therefore be expected to have an unusually cel- 
ieate perception of unfavorable atmospheric condi- 
tions. In addition to the accurate knowledge of the 
change of seasons which is indispensable to habits of 
migration, keen sensitiveness to weather conditions is 
abundantly shown in the daily habits of birds, bothf 
large and small. Rooks and swallows, instead of tak- 
ing their customary distant flight, remain near home 
when a tempest is brewing; seagulls no longer ven- 
ture out tosea, but hover over the fields or fly inland 
when wind and rain are near; swajlows and martins 
fly low and skim the water; herons seem doubtful where 
to rest; and the robin broods, melancholy, in the bush, 
or seeks the shelter of a neighboring roof. Stormy 
petrels have long established their claim to considera- 
tion by mariners as weather guides, owing to their in- 
variable habit of collecting in the wake of ships before 
astorm. There are some, however, who ascribe this 
behavior of Mother Carey’s chickens rather to the sv- 
perstitious imagination of sailors than to the weather 
wisdom of the bird itself. 

Even aquatic animals are alleged to be affected by 
the approach of atmospheric changes. It-is said that 
porpoises and dolphins swim to windward on the ap- 
proach of rough weather, and sailors look with misyiv- 
ings upon the sports and gambols of these unwieldy 
creatures as they cirele round their ships when the sea 
iscalm. The variable prospects of the angler accord- 
ing to height of the barometer is in itself sufficient 
proof of the effect of the weather upon the inhabitants 
of our lakes and rivers. It is an interesting fact that 
the earliest suggestion of storm warnings for our coasts 
was that of Dr. Merryweather, at the great exhibition 
of 1851, where he showed a living barometer, consisting 
of bottled leeches, which rang little bells by an inge- 
nious contrivance when a storm was at hand His 
proposal to establish a system of leech barometers et 
our principal seaport towns was never carried into ef} 
fect, and sounds somewhat ludicrous at the present 
day. The president of the Meteorological Society evi- 
dently expects us to find it difficult to believe that thd 
scheme was propounded seriously, Yet there appear 
to be a good foundation in fact for the connection t 
tween the weather and the behavior of the leech. When 
plaeed in a bottle partly filled with water, a leech i 
said to remain coiled up at the bottom before the com 
ing of fine, cold weather; but it rises to the top of the 
bottle, sticking on the glass above the level of th 
water, when it is going torain. It is said to become 
restless on the approach of electrical disturbances, 

A similar use was commonly made of frogs in Ger 
many and Switzerland. A small green variety wa 
kept in a glass vessel half full of water, into which 
miniature ladder descended. The frog sat high ap 
dry upon the —— in expectation of cold and wet 
but remained in the water when there was a promis 
of sunshine. Reptiles, also, which remain torpid cur 
ing the winter have this weather sensitiveness in4 
marked degree. Eastern superstition has even e® 
dowed snakes with power over wind and rain. 

In the insect. world, two similar instinets seem to ex 
ist. The “rain beetle” of Bedfordshire, a longbodi 
member of the large family of beetles, has acquired it 
name from the supposed association of its appearancé 
with the coming of wet weather. That a bee wa' 
never caught in a shower isa familiar belief arising 
from the habit which this insect has acquired of 
maining at home when unfavorable weather is threat 
ening. Ants, wasps, and spiders exhibit the mos 
watebful anxiety for the approach of inclement seaso 
and in the disposition of their nets. eggs or webs thet 
utilize to the utmost their acquired faculty of guardin 
against wind and rain. Indolence in spiders is believe 
to be acertain sign of bad weather, for they seldot 
change their web, unless it is going to be fine, and the 
make the frame lines of their webs unusually short, t 
meet thé resistance of a rising wind. 

Such precautionary instincts and prophetic powe 
as animals possess are, as has already been stated, th 
natural outcome of a necessity for self-preservation. | 
the ease of plant life, although provisions for the safet 
and dispersion of the species are equally necessary, W 
do not find this protective power against bad weathe 
to so marked an extent. There is also a difference 
tween the habits of plants and the instinct of animals 
But certain plants are capable of giving weather ind 
eations of considerable accuracy and value. 

The pink eyed pimpernel, the ** poor man’s weathe 
glass,” as it is often<alled, is so sensitive to atmosphe 
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changes that it shuts up its petals in the damp air 
which precedes rain, and is widely relied upon, before 
all other weather signs, by the British plowman. This 
peculiarity is also possessed by other common wild flow- 
ers, such as the wood anemone, or wind flower, the 
chickweed, convolvulus, and gentian, The burnet saxi- 
frage and the chick weed even go so far as to half open 
their flowers again if the rain is soon to cease. he 
African marigold, which closes its petals regularly at 
nightfall, fails to reopen them in the morning if the 
weather is damp. 

Not only the flowers, but also the leaves of some 
plants, give warnings of approaching change. Pliny 
states that the clover bristles and erects its leaves be- 
fore a storm; and Virgil has described the signs of 
coming weather given by the leaves of the almond tree. 
The wild licorice plant (Abrus precatorius), the so- 
ealled weather plant, is said to hang its leaves hori- 
zontally for a change, upward for fine weather, and 
drooping for rain. ‘This fact was called attention toin 
1802; but the Kew observers who have specially stu- 
died it say the only movements discernible are be to 
the direct agency of light, heat, and moisture. In the 
United States itis a common saying that the leaves 
of the sugar maple turn upside down before a storm, 
while the silver maple shows the white lining of its 
leaf. In ourown country, the wood sorrel, lime, pop- 
lar, sycamore, and plane trees vary the direction of 
their leaves with different conditions of the atmo- 
sphere, 

Che well-known saying which attempts to deter- 
mine the weather of the coming summer by the pri- 
ority of the oak or ash in the development of leaf buds 
has probably no more foundation in fact than belongs 
to the natural characteristics of these trees. In this 
country the oak is usually in leaf before the ash, and 
in so moist a climate the early summer is more often 
wet than dry, 

According to modern meteorology, the greater part 





WILLY BURMESTER. 


of the storms which traverse these islands are of the 
cyclonic type, in which there is always a well-defined 
distribution of atmospheric temperature and pressure. 
The front of an advancing cyclone is marked by a 
damp, muggy atmosphere, with a general depressing 
effect upon the nervous system of man himself. It is 
not surprising that the lower animals should feel it 
also. The heaviness of the air renders the scent of 
flowers, and other odors, more apparent, and explains 
the habit of sniffing the air displayed by many ani- 
mals before a storm. The excessive dampness of the 
atmosphere, by its influence on cutaneous perspiration, 
accounts for much of the restlessness and feeling of 
discomfort which so many of the fur and feather tribe 
betray during the passage of a cyclone across our 
islands.| The animal skin, and also its appendages, 
are peculiarly affected by the humidity of the air. The 
Zuni Indians of New Mexico were wont to predict rain 
fromthe appearance of the scalp locks captured from 
their enemies. The fur of animals, the moist skins of 
toads and frogs,and the plumage of birds are very 
sensitive to small variations in the hygrometric state 
of the atmosphere. 

Dampness has also a marked effect upon many vege- 
table tissues. Ifa beard of wild oat is fixed upon a 
stand, it twists itself up more or less according to the 
amount of water vapor present in the atmosphere. 
Pine cones can be used in a similar manner as natural 
hygrometers, closing up their scales in damp weather, 
and expanding them when the air is dry. The leaf 
stalks of plants are softened by damp, causing the 
leaves to droop or hang unnaturally. The sensitive 
plant mimosa exhibits increased irritability in the 
warm, moist air of a cyclone front ; and even the downy 
hairs of dandelions. thistles. and colt’s foot contract 
and expand under the ever varying influence of atmo- 
spherie vapor. 

Here then is the explanation of the movements of 
plants described above. The plowman’s weather glass 
need lose none of its efficiency because its mysterions 
sensibility is thus accounted for; it tells us actual con- 
ditions, which, rightly understood, may be capable of 
interpretation as signifying changes to come. 

After the cyclone front has passed away, the air be- 
comes dry and bracing, and a feeling of exhilaration 
pervades the whole of creation. Sea birds fly out far 
to seaward, rooks and kites soar aloft in the air, insects 
float in the light breeze in search of honey dew, and 
plants expand their leaves boldly tothe sun. The con- 
fidence of all nature is restored, for the dangers of the 
storm are over,—Chambers’s Journal, 


WILLY BURMESTER AND ALEXANDER 
PETSCHNIKOW. 


We publish herewith portraits (for which we are 
indebted to the Lllustrirte Zeitung) of Willy Burmester 
and Alexander Petschnikow, two violinists who are 
attracting the attention of the German concert world. 
When the former made his debut in Leipzig he 
created a great furor, and the latter caused a decided 
sensation when he appeared in Berlin and Leipzig 
last fall; ine had already become known in his own 
country and in Paris. 

Willy Burmester was born in Hamburg, and when 
he first left the Joachim school he struck into paths of 
his own in which he soon gained a reputation as a 
brilliant virtuoso who seemed to give promise of a de- 
eided and energetic individuality. is talent is re- 
markably versatile, and, consequently, bis repertoire 
includes music of every variety. “If anyone should 
undertake to write a haters of the violin virtuosi of 
Germany, one chapter would have to be devoted to 
*Burmester ;” so says our German cotemporary. 

It is only lately that the Russian violinist, ye 
Petschnikow, has appeared in Germany as Burmester's 
rival in the contest Mor the palm of fame. Petschnikow, 
the son of a simple Russian soldier, was born December 
27, 1872, Russian style (January 8, 1873) at Jeletz, in the 
government of Orel, Russia. Mr. Solotarenko, of the 
Imperial Opera Orchestra, discovered the talent 
slumbering in the fair haired boy of ten and put him 
in a way to have it cultivated at the Moscow Con- 
servatory. He took the first prize before leaving this 
institution, and as a reward for his diligence his 
teacher procured for him the loan of a very fine violin 
that had formerly belonged to the celebrated Laub. 
Later some of bis patrons helped him to become the 
owner of this highly prized violin, which helped him 
to wonderful success on his musical tours. is 








technique is most perfect. His name will always be 





ALEXANDER PETSCHNIKOW. 


one of the most prominent in the lists of violinists of 
his time. 








GROWTH OF POPULATION 
CITIES.* 
By ELMER LAWRENCE CORTHELL, D.Sc. 


In 1886 and 1887 Mr. Rudolph Hering, civil engineer, 
and at that time chairman of a commission for solving 
the problem of water supply and drainage of the city of 
Chicago, compiled some statistics and made a diagram 
showing the curve of growth of populaticn of several 
cities in the United States. Abotit the year 1890, for the 
purpose of presenting in a professional report on a 
rapid transit question in Chicago a comparison between 
the several cities shown on Mr. Hering’s diagram, the 
writer extended the diagram to a more recent date. 
During the last year he has, by an extended corre- 
spondence, obtained the necessary information and has 
plotted on a new diagram the curves of growth of pop- 
ulation of several cities of the world numbering over 
1,000,000, inhabitants at the present time. These 
curves have been extended both backward and for- 
ward, as will be seen by an examination of the dia- 
gram. Many interesting and instructive features are 
presented by this comparison, and the value of the re- 
sults thus presented graphically will be at once appre- 
ciated by an examination of the diagram. 

The editor of London Engineering (to which this pa- 
at is primarily contributed and by which it is now 

veing published) suggested to the writer during the 
investigations that it would be still further instructive 
and interesting as well to ascertain and give graphi- 
cally the comparison of density of population. his 
has been done as far as it is possible to obtain the in- 
fermation. The squares showing these densities are 
from the latest census in each case and may be con- 
sidered the present density. 

The information bas been obtained from official 
sources through the following correspondents, all of 
whom kindly interested themselves to comply with 
the author’s requests for data and to whom he is 
largely indebted for the reliable character of the 
figures : 

Mr. James Forrest, Secretary, Institution of Civil 
Engineers, London, England; Mr. C. O. Gleim, C.E., 
Corresponding Member of the American Society of 
Civil Engineers, Hamburg, Germany; Mr. Ernest 

* From the proceedings of the American Association for the Advance- 
ment of Science, vol. xliv, 1895. 


OF GREAT 


Pontzen, C.E., also Coteetgoneins Member of the 
American Society of Civil Engineers, Paris, France ; 
Hon. Clifton R. Breckenridge, United States Minister 
to Russia, and Lieut. Henry I. Allen, naval attaché of 
the United States Legation, St. Petersburg, Russia ; 
Hon. Chas. Denby, United States Minister to China, 
Pekin; Mr. John C. Trautwine and others in the 
United States. 

As each city has its peculiarities in history, growth, 
density and many other features, it is necessary to 
take up each separately in order that the reader may 
fully understand and appreciate the curves on the 
diagrams. 

LONDON, 

For the information of our readers who are not fa- 
nmiliar with the peculiar geographical conditions of the 
peer. me following data need to be given in 


order to have a full understanding of the subject. 
London within various boundaries : 
Area in 
statute 
acres. 
Within the registrar-general’s tables of wortal- 
HEY... secesccecssecceees ob whaancke c-ccce 4,008 
Within the limits of the county of London..... 75,442 
London school board district................... 75,442 
City of London within the municipal and par- 
I is occ canedenergegeens 671 
Central criminal court district................. 269,140 
Metropolitan parliamentary boroughs (exclu- 
sive of the City of London)........ er 
Same (including the City of London)........... 85,442 
Metropolitan police district (not including the 
City of London) ....... S06 00 06036000 coe ME TOe 
Metropolitan and city police districts.......... 443,421 
The metropolitan police district extends over a 


radius of fifteen miles from Charing Cross—688°31 
square miles—exclusive of the City of London. 

The population used in the curve of growth is that 
included in the registrar-general’s area. It is almost 
impossible in the case of London, as well as that of 
other cities, to define the area of the metropolitan pop- 
ulation, that is, the population of the city itself and of 
the suburban districts which contain the population 
doing business in the city. The limits of London 
could be extended far beyond those of the registrar- 
general, and with each extension a much different pop- 
ulation would be found to exist. To compare, perhaps, 
more favorably with the other cities and cover the 
metropolitan area, it seems proper to state that the 
population supplied by the London water companies 
in 1892 was estimated to be 5,490,780, and this popula- 
tion is plotted on the diagram. In 1891 the population 
of ‘Greater London,” if we include the * outer ring,” 
was 5,633,806. 

As to density of population, that of the White- 
chapel district is taken as a maximum, being on the 
357 acres included, at the rate of 132,000 per square 
mile. The average in the whole of London is 37,000 
per square mile. 

NEW YORK. 

The curve of this great city of the United States is 
interesting, first, by its comparison with its neighbor 
Philadelphia. The curves show that they kept pace 
with each other very closely from the year 1700 to 1830, 
when population in New York began to grow with 
rapid strides and has continued to do so up to the pres- 
ent time, the ratio of increase being greater than that 
of any other large city in the world except Chicago 
and Berlin. The density of the tenth ward, which is 
on the east side of the city between the Brooklyn 
Bridge and Grand Street is greatest of anyfin the world, 
with the exception, perhaps of a certain district in the 
city of Prague, and it may be said advisedly that sani- 
tary district A, of the eleventh ward, has the greatest 
density of any corresponding area of the world, and 
twice that of Prague in 1893. It comprises about 320 
acres and the density ranges from 600 to 1,000 inhabi- 
tants per acre, or an{average of about 512,000 per 
square mile; the greatest density being 640,000 per 
square mile. 

PARIS. 

In 1869 the area of Paris was considerably extended 
by taking in the suburban communes, which increased 
the population at that time nearly halfa million, The 
densify of the population is shown, first, by taking 
out the squares, or greens and woods, making the av- 
erage on this basis, 121,300 per square mile and the 
area 22°4 square miles, The average of the entire city, 
including the squares, etc., is 79,500 per square mile, 
covering 31 square miles, Thecurve of,growth of Paris 
brings out several interesting and important historical 
points. For instance, the city, as is well known, suf- 
fered greatly during the latter part of the reign of 
Louis XVI and during the reign of terror, from 1774 to 
1799, during which period the population actually de- 
ereased. On the other hand, under the reign of Louis 
XIV, 1643 to 1715, and that of Louis XV, 1715 to 1254, 
it greatly prospered and the growth iu the latter pe- 
riod is shown on the curve as having a regular in- 
crease, From 1852 to 1870 the Emperor Louis Napo- 
leon did much for Paris and its growth was very rapid 
and comparatively uniform. The effect upon the city 
the Franco-Prussian war and the Communes is 
shown plainly on the curve of growth. 

CHICAGO. 
This city, on account of its large area in comparison 
with the population, has an average of only 6,430 in- 
habitants to the square mile, its area being 186 square 
miles. In arriving at the population for 1894, it is 
necessary to use considerable judgment in deciding 
which census should be employed. There have been 
estimates made of over 2,000,000, but to be conservative 
the school census of 1894 is used, making the popula- 
tion, including the whole of Cook County, 1,692,727. 
In ascertaining the ratio of increase, different results 
are‘obtained by using different methods of estimating 
the population, whether by the United States census or 
by that of the city. The increase from 1880 to 1890 by 
the United States census was 118 per cent. Compar- 
ing the United States census of 1890 with the school 
census of 1890, the ratio of increase per decade is 106 
percent. If, again, we compare the school census of 
1884 with the school census of 1894, we have an in- 
crease of 150 per cent. per decade. 
" BERLIN. 


The census of this city is taken every year and has 
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siege soRne= | , 
been so taken since the year 1720. Consequently, the| As the number of houses and the number of inhabit- 
eurve ot growth is an entirely differentjone from that of ants per house have much to do with the density of 


almost any other city, as the points in drawing the 
curve are wuch uearer together on the diagram, As 
in the city of Paris diagram, so in that of Berlin, the 
effects of political and military disturbance in the 
kingdom are plainly seen. The seven years’ war from 
1756 to 1763 caused a decrease in the population, From 
1800 to 1810, an entire decade, there is again a steady 
decrease, and it was during this period that the battles 
of Hohenlinden, Jena, Auerstadt, Eylau and Fried- 
land were fought with the French. By the peace of 
Tilsit at the end of this period Prussia lost one-half of 
her possessions and kept the other half under very hard 
conditions. In 1871 the King of Prussia was pro- 
claimed Emperor ot Germany and Berlin became the 
seat of the empire. From that time to the present the 
growth has been very rapid, the ratio of increase frorm 
1883 to 1893 being 37 per cent. 

In density Berlin stands next to Paris, the maximum 
density being 92,600 per square mile and the average 
density 67,612, with an area of 24°3 square miles. 

VIENNA, 

The accessible records of population of this city are 
very incomplete and the curve of population is made 
from a comparatively few dates. The authorities dif- 
fer considerably as to the population. The fact that 
the garrison of the city is constantly changing vitiates 
the census records. 

PHILADELPHIA. 


There is nothing particularly striking in regard to 
the curve of this city. It shows a gradual growth and 
very regular. The density of population is very nearly 
like that of Chicago, being 8,091 per square mile on an 
area of 129 square miles, 

ST. PETERSBURG. 
The effect of the founder, Peter the Great, upon the 


population, the following items are of considerable in- 
|terest: New York has 150,000 houses, averaging eight- 
/een residents. London has 600,000 houses, averaging 
| seven residents ; at the beginning of this century it had 
| only 130,000 houses. Paris has 90,000 houses ; at the close 
of the Franco-Prussian war it had 70,000 and at the close 
|of the Napoleonic wars it had only 23,000. The average 
number of residents in a Paris house is twenty-five, forty 
per cent. greater than in New York. The most of the 
public and office buildings in Paris are utilized for re- 
sidence purposes, whereas in New York most of the 
buildings in the down town district are used entirely 
for business purposes. Taking a square mile of terri- 
tory between Wall and Spruce Streets and between 
Broadway and the East River..there was at a recent 
election only 430 voters, representing a total popula- 
tion of about 1750, The unoecupied spaces in parks, 
gardens and lawnsin Philadelphia is seen from the 
fact that while its population is only about 1,000,000, it 
has 187.000 houses. 

The facts on the diagram offer material for interest- 
ing study ; such as the influence of national life upon 
urban growth, especially upon that of these principal 
cities; the serious effect of war upon the growth of 
cities; the remarkable change going onin these coun- 
tries by which the great cities are pushing upward 
their curves of growth ; and, what is perhaps of greater 
interest still, the quite close approximation that it is 
possible to wake of the time when some of the curves 
will intersect and the rank in population be changed, 
some outstripping others and some falling behind 
their more prosperous competitors. 

An approximate estimate may at least be hazarded, 
predicting the population of the cities under consider- 
ation at the end of future decades, 

Certain important possible changes in conditions 
need, however, to be considered in forecasting such re- 





sults, among which are, first, the changes which new 





._ ineeption of this city and its growth during two de- 

“cades is plainly seen at the origin of the curve. In 

fact, it is generally known that, when it was founded 

in 1703, compulsory means were employed to increase 
the population to 100,000 during his reign. Under 
Elizabeth, from 1741 to 1762, it reached 150,000, and un- 

der Catherine II, 1762 to 1796, it reached nearly 300,000, 

One disturbing feature exists in the census estimates, 

in that the city has a much larger population in the 
winter than in the summer, as is well known. The 

eurve of growth includes this winter population and 

also the immediate suburbs, the object being to arrive 

at the metropolitan population. In reference to the 

density of population, the most thickly settled ward has | 
50,000 inhabitants, or at the rate of 113,636 per square 

mnile, and the most thickly settled district in that ward 

has a population of 227,276 per square mile. The aver- 

age for the whole city on an area of 350 square miles is 
at the rate of 28,260 per square mile. 

PEKIN. 

The census records of the population of this city are 
so meager that it has been found impossible to get 
sufficient data for plotting the curve. The population 
has decreased regularly since 1797 and is now probably 
rather less than 1,000,000. Including the immediate 
suburbs, the area of the city is about twenty-seven 
square miles, 

Recapitulating the statements in regard to ratio of 
increase at present in the several cities above noted the 
following summary is given: 
Present ratio of increase, London 


10°4 per cent. 
Greater London, 180 “* “ 
New York, 33 * we 


oe “ ry 








“ i “ Paris, 10°0 “ “ 
last decade. 

. = Paris, average 

last three decades, 12°7 per cent. 

+ ‘ ty “ Chieago, 1065 “ “ 
‘ ‘ “ “ Kerlin, 370 * “ 
“ =. & . Philadelphia, 25°0 * “ 
+“ “ +“ . St. Petersburg, 150 “ 





methods of transportation may bring about, either 
taking people more quickly and cheaply into cities, or 
out of them into more distant districts now open areas 
or sparsely settled country. Second, the congestion or 
overcrowding of city areas, making them too dense for 
comfort or health. These two conditions are already 
producing changes of magnitude in population. Lon- 
con isan instance of these effects or of some others 
possibly ; several of the central districts, instead of 
showing an increase, showed actual decrease in the last 
two census epochs, 

It is dificult to predict now what change will take 
place in New York during the succeeding deeades by 
the contemplated transportation changes ; such as the 
opening of the bridge over the East River at Black- 
wells Islund,the new East River Bridge at Grand 
Street, the construction of one of the chartered 
bridges over the North River and probably the com- 
pletion of the tunnel, the expenditure of perhaps $60,- 
000,000 in new rapid transit facilities, the substitution 
of electric locomotives and trolley lines for the present 
railroad locomotives, perhaps even the introduction of 
high speed bicycle trains,fete. 

As to Chicago, which is the phenomenal city of the 
world in respect to rapidity of growth, it may be safely 
assumed that its ratio of growth will continue with no 
great diminution fortwo decades at least to come. 
Precedent, or the history rather of great cities, goes 
to show this, and then its remarkably advantageous 
position commercially gives additional reason for this 
belief. 

Berlin may also be expected to grow with great 
rapidity for at least two decades more. As the seat of 
anew empire, itis still young, strong, vigorous and 
ambitious, 

And in addition to all other reasons for the continu- 
ance in rapid growth of the above mentioned cities, t here 
must be taken into account that of the modern tend- 
ency to gravitate to great centers of population which 
modern methods of transportation have accelerated. 

Even with the al ove problematic conditions disturb- 


the temerity to make as follows : 
FORECAST OF POPULATION. 























! 
o Estimated Estimated | Estimated 
Jity. population] population population 
in1900 | in1910 | in 1920 
EE acu cccaieonccsesos tons -| 6,496,000 | 7,490,400 
London 4,599,800 | 4,967,784 2” 
New York 3,900,000 | 4,958,000 | 6,191,250 
Paris... 2,697,300 | 2,967,080 | 3,234,063 
i éianesenes xpabe udéens 2,101,400 | 2,731,820 3,496,729 
Chicago.........s0ecsee. ou Gre dnbdnint 2,400,000 | 4,560,000 | 8.208.000 
Philadelphia ................ 1,414,500 | 1,697,400 | 2,002,092 
DED kiintecshndchceciunbnedowes 1,185,600 | 1,329,728 | 1,500,455 
' 


SELECTED FORMUL2. 


A Chemical Blotting Pad.—A cheap and excellent 
substitute for blotting paper may be extemporized as 
follows: Mix fourteen parts (by weight) of gypsum 
and two of potato flour, with sufficient water to pro- 
duce aplastic paste. Pour or press into a suitable 
mould. As soon as the mass has become hard and dry, 
it affords an admirable blotter. 


Maple Sirup Substitute.--A farmer is accredited with 
the discovery of this maple sugar substitute. In his 
| endeavors to render corn cobs utilizable for fodder ve 
‘found that continued boiling developed a sweeti-h 
| taste reminding of maple sirup, and he now produce: a 
fictitious article, according to the newspapers, in tie 
following manner: Twelve clean cobs were put in a 
gallon of water and boiled until soft. Then the jui-e 
was strained off and a gallon of dark browy sugir 
solution added. This was boiled a little while, resu t- 
ing in a fine quality of sirup hardly distinguishal le 
from the maple product. 





How to Transfer Newspaper Pictures.—The liquid ‘o 
be used is made by dissolving one and one-half 
drachms common yellow soap in one pint of hot water, 
adding when nearly cold three and one-fourth fluid 
ounces spirit of turpentine, and shaking thorough y 
together. This fluid is applied liberally to the surface 
of the printed matter with a soft brush or sponye 
(being careful not to smear the ink, which soon b»- 
comes softened), and allowed to soak for a few mii- 
utes; then well damp the plain paper on which tlhe 
transfer is to be made, place it upon the engraving 
and subject the whole to moderate pressure for 
about one minute. On separating them, a reversed 
transfer will be found on the paper.—Alientown (Pa.) 
National Educator. 


Snuffs for Hay Fever, Cold in the Head, etc.—The 
following formula are taken from the Amer. Mei, 
Chir. Bulletin : 


1. Cocaine hydrochlorate......... 1°8 gramme, 
Morphine sulphate..... ree 83 ™ 
Bismuth subnitrate......... «+. 300 ” 

2. Cocaine hydrochlorate.......... 18 sie 
| EE Se eres 40 “ 
Bismuth subnitrate. ............ 30°0 ss 

SB Ge kane cwees cee. vcves 20°0 ba 
EEE eR ree 60 set 
Menthol ...... ithe eketuecee, SC. 
Cocaine hydrocblorate.......... — >” 


Disinfection of Instruments.—(1) Sterilize coarse build- 
ing sand by roasting. Fill a suitable vessel with this, 
and pour in a corrosive sublimate solution 4 per cent., 
or lysol 50 per cent., till the sand is thoroughly soaked; 
keep covered with a sterilized piece of pasteboard, pass 
all instruments. through this three or four times—offers 
simplicity, rapidity, absolute sterility, no injury to in- 
struments.—Dr. A. W. Harlan. (2) A 10 per cent. solu- 
tion of borogiycerine in water will sterilize forceps, 
broaches, and cutting instruments and leave thei 
without unpleasant odor.—Southern Dental Journal. 


A Novel Magnesium Light.—Magnesinm powder is 
placed between two thin impenetrable sheets of paper 
which are coated with paste. They are then stuck to- 
gether. After drying, a sheet of paper impregnated 
with potassium chlorate is placed on each side of the 
package. Foran envelope a wider sheet of paper is 
pasted about the packet, so that the whole forms a 
thick leaf of paper, which can be cut with a scissors 
into strips. To produce the light one of the strips is 
held in a tongs and ignited, when it burns with a bril- 
liant magnesium light. The magnesium paper pre- 
pared in this way is claimed to be durable and entirely 
free from danger.—Am, Druggist. 


Peerless Washing Fluid,— 


MN, pak ctnaawes tandacee 8 oz. 
Borax.... ; ; dike eee eeaaete h 4 oz. 
Concentrated lve. potash.... ... Te i 
White (ivory) soap 1 bar) ............. 16 Ib. 
Oe MNIEND es eactacinecs quads 2 oz. 
EE I, cc cwrckdses! Meeeieeeeene 1 pt. 
Oil of sassafras............ teow eutboeas 16 02. 
Boiling water ......... 006. - nyeebeied 1 gal 


Shave the soap and dissolve in the boiling water, 
add the soap bark and borax, stirring them well to- 
gether frequently for half a day, then strain and add 


them well together. A tablespoonful of this may be 
used for each gallon of water in which the clothes are 
put to soak.—The Formulary. 


A New Reagent fcr Bromine and Iodine.—J. H. Kastle 
has found, in his investigations of halogen derivatives 
of sulphonamide, that the dichlor derivative of benzol 
sulphonamide, which is easily obtained by passing 
ehlerine into a solution of benzol sulphonamide in 10 
per cent. soda solution, is an excellent reagent for io 
dine and bromine. By adding it to the solution of an 
iodide or bromide in the presence of carbon disulphide 
the salts are decomposed and the iodine or bromine 
derivative of the amide is formed, which colors carbon 
disulphide or chloroform just as would iodine or bro- 
mine itself. This reaction is quite as delicate as that 
in which the halogen is detected by chlorine water. 
and it has the advantage that the reagent remains 
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ENGINEERING NOTES. 

A Parisian carriage builder is making experiments 
in the construction of the bodies of autocars from alu- 
minum, 

The new steel bridge over the Missouri River at 
Jefferson City was recently opened for travel. It cost 
$250,000 and was built by a local company. 


The government has recently carried out some tests 
to determine the effect of the blast of the superim- 
posed eight inch guns of the double deck turrets of the 
new warships upon persons working in the lower 
thirteen inch turrets. It was found that when full 
charges were fired from an improvised platform there 
was no inconvenience experienced by the observer sta- 
tioned below. 

In some investigations recently made by Dr. Holde 
on the action of superheated steam on lubricants and 
the corrosion of iron by these oils, he found, says the 
Practical Engineer, that lubricants are decomposed 
by steam at high pressure, and that the decomposed 
oils may seriously corrode the iron. The continued 
exposure to steamn transforms the oils into fatty acids, 
which attack the iron, vielding the greenish or brown- 
is!) greasy pastes which everybody knows. The ob- 
servation that refined rape oils proved much more 
deleterious than common rape oil is peculiar, and needs 
further elucidation. During the refining acids are in- 
trodueed, of course, but they are not supposed to re- 
main in the oil. The addition of mineral oils to vege- 
table oils seems to havea more beneficial influence 
than one would expect; although mineral oils come 
out far better than tallow and vegetable oils. 


M.. Charles Margot, of Geneva, has recently prepared 
sone interesting aluminum alloys. Thus he finds 
that 72 parts of platinum and 28 of aluminum give an 
alloy having a golden yellow color, while other tints 
ecu be obtained by varying the proportions of the two 
coustituents. The latter, however, are unstable, break- 
inz up spontaneously. The yellow —, on the other 
hand, is stable, but is brittle. An aluminum alloy 
coutaining 75 to 80 per cent. of cobalt has a color rang- 
inz from straw to brown. It is extremely hard, and 
will seratch glass, but is very brittle, being easily | 
powdered. Seventy-two per cent. of palladium gives 
with 28 per cent. of aluminum an alloy having a 
eopper red color. It is hard and brittle, but stable. 
With 82 parts of nickel to 18 of aluminum a straw- 
color alloy is produced, which is as hard as tempered 
steel, and ean resist a hammer blow very well. It takes 
a tine polish, and has a fracture resembling that of bell 
netal.—Engineering. 


‘‘A French author who has been investigating the 
naval reeords of France and Italy claims that the ar- 
mored war ship is by no means the novelty it is gene- 
rally supposed,” says the Engineering and Mining 
Journal. ‘Records preserved in the arsenal at Nice, 
show that in 1580 an armored ship was built at that 
port ; its name was Santa Ana, and it was one of the 
squadron sent by the Emperor Charles V against 
Tunis, The Santa Ana was an armored galley with 
numerous guns and earried a fighting crew of 300 men, 
besides the galley slaves who worked the oars. The 
armor consisted of heavy plates of lead fixed to 
the sides of the ship by bronze bolts, and was proba- 
bly sufficient to resist the musket balls and the shot 
from the small guns used in those days. So the origi- 
nality of Ericsson and our other modern shipbuilders 
disappears. If our investigators only keep on,we may 
find that Noah plated the ark to resist the attacks of 
the pirates of his day.” 


The Columbian Iron Works and Ship Building Com- 
pany, of Baltimore, is about to build a submarine ves- 
scl to locate and explore wrecks at the bottom of the 
ocean, The boat is the invention of Simon Lake, of 
Baitimore, who is the president of the Lake Submarine 
Company. The boat will be cigar shaped and built of 
steel; it will be propelled by steam on the surface, 
aud when submerged will be driven by electricity 
furnished from storage batteries. It can be worked at 
a depth of 150 feet, which willin many ¢ases allow it 
to go 100 miles from the coast. The trial vessel will be 
40 feet long and 10 or 15 feet in diameter. It willcarry 
a crew of six men and will be capable of staying at the 
bottom forty hours without renewing the air. The 
openings where the divers will go out to work will be 
on the bottom, and the water will be kept out of the 
section of the vessel from which they will leave by air 
pressure. Powerful electric lights will serve to light 
the bed of the ocean around the vessel. There isa! 
propeller in the rear of the boat, and when the boat 
strikes bottom it will run on three wheels, two of 
which are provided with raised projections to assist in 
propelling the boat. A derrick fastened on the front 
end will be used to lift the wreckage. 


Nearly all of the large cities of America that have 
important harbors are provided with fireboats, says 
the Marine Record. Thus the list includes Chicago, 
with four boats of 10,300 gallons capacity per min- 
ute; Cleveland, two, 9,800 gallons; Buffalo, two, 
%.000 gallons; Baltimore, one, 5,000 gallons; Bos 
ton, two, 12,463 gallons ; Brooklyn, two, 8,970 gallons ; 
New York, three, 19,900 gallons; Philadelphia, four, 
10,000 gallons. London, England, has twenty-two fire 
boats of 16,500 gallons per minute, but they are largely 
floats, towed by tugs, and are not as effectual as the 
tire fighters in American cities, as the streams which 
they throw are of small diameter. Nearly all of the 
lireboats inthis country are of the tug kind, equipped 
to tow a burning vessel away from a pier or to remove 
vessels in danger. Many of them are also suited for 
crushing ice and rforming other necessary service 
within a harbor. eads of fire 2 who have 
had a great deal of experience with fireboats say that 
streams from nozzles less than 14% inches in diameter 
are inefficient against a hot fire, and that one large 
stream is much more useful than the same quantity of 
water divided into smaller ones, But provision should 
be made, they say, for many small streams, as there 
are eases, as, for instance, in preventing the spread of 
a conflagration, when it is necessary to use them, so as 
to attack the fire simultaneously at many points, and 
to keep the adjoining property thoroughly wet. It 
has also been proved that boats exceeding 110 feet in 
length are unhandy for fire service. This is especially 


|beam and the draught will be 4 ft. 


ELECTRICAL NOTES. 


In the new submarine boat of M. Goubet the pumps 
and the screw are driven by electric motors. 


Murderers in the State of Ohio will soon be executed 
by electricity, the new law coming into force on July 1, 


The American Institute of Blectrical Engineers was in- 
corporated at Albany on March 16. Its principal office 
is in New York City. 


An electric crane has been erected on the quay at 
Boulogne, France, to transfer baggage from the 
steamers to the trains. 


In the installation of long distance plants, the Gen- 
eral Electric Company used 1,200 miles of copper wire 
during 1895 for transmission purposes only. 


Prof. Ogden N. Rood, of Columbia University, New 
York, has reflected the X rays from platinum, his es- 
timation of the amount being ysy5 part of the rays 
of incidence. 

The Postal Telegraph Company has offered the use of 
its wires for the opening ceremonies of the National 
Electrical Exposition, when it is proposed to start the 
machinery with the aid of electricity through circuits 
which loop the entire continent. 


According to the Elektrotechnische Zeitschrift, the 
Russian telegraphic receipts for the year ending Janu- 
ary 1, 1896, were 12,377,393 rubles, or about $10,000,- 
000. This is a considerable advance on the previous 
year, when the figures were 11,633,539 rubles, or 
about $9,000,000. 


The Swiss National Exhibition, which will be held at 
Geneva from May 1 until October 15, will be specially 
interesting on account of the electrical display, which 
is said will be the finest ever made. M. Turretini, the 
mayor of Geneva and president of the exposition, is an 
electrical engineer himeelf. 


Preliminary tests of the Westinghouse-Bald win loco- 
motive have been made at the shops of the Westing- 
house Electric and Manufacturing Company at East 
Pittsburg, the results being pronounced entirely satis- 
factory. A public test of the locomotive is expected 
to be made within a very short time. 


In the Zufikon-Bremgarten transmission plant in 
Switzerland. which transmits 1,300 horse power dis- 
tances from 44 to 134 miles, the following efficiencies 
have been obtained: generators including exciters, 94 
per cent.; longest lines, 85 per cent.; transformers, 97 
per cent.; making a total of 774¢ per cent. 


The new electric yacht which is being built for Mr. 
John Jacob Astor, of New York, will be the largest 
electric yacht in existence. It will be 72 ft. long, 12 ft. 
It will be pro 
pelled by twin serews actuated by two motors of 50 
rated horse power each. The current will be furnished 
by 480 cells of storage batteries, which will run the 
boat for ten hours. The maximum speed will be 16 
miles an hour. 


The Buropean journals, says the Electrical Journal, 
are telling of some ingenious work in electro-thera- 
peutics being done by Einhorn and Ewald. Direct 
currents of from 15 to 25 milliamperes are used on the 
stomach for indigestion. One electrode is placed at 
the pit of the stomach and the other in the stomach 
itself, which has been previously half filled with 
water. This treatment is suggested for dyspepsia and 
other disorders due to faulty nutrition. 


Spanish Transatlantic Cable.— With reference to the 
project of a Spanish cable from the Canaries to Cuba, 
which has been fully deseribed in previous notes, it is 
now stated that Messrs. Siemens have made proposi- 
tions to the Spanish government which the latter have 
accepted in principle in reference to laying it. The 
nature of these propositions, of course, is unknown, 
but the Spanish cable appears a good deal nearer ac- 
complishment than at first seemed probable. 


Prof. Henry A. Rowland, of Johns Hopkins, writes 
to the Electrical World: ‘“‘A more exact measure- 
ment of our sharpest negatives shows us that the 
portion of the Roentgen rays which affect the photo- 
graphic plate cannot have a wave length greater than 
0°000007 em., or one-seventh that of yellow light. The 
measurement is rough, and I only give the figure as a 
provisional one. Should it be confirmed, I believe it 
would go a long way toward disposing of the wave 
theory of these rays, as short waves are much more 


‘quickly stopped by matter than long ones, according 


to all we know at present.” 


The new target seeking steering device for torpedoes 
had a trial near the torpedo station, at Newport, on 
April 22. The device has a magnetic needle which de- 
flects naturally toward a steel vessel as soon as the 
torpedo to which it is attached comes within magnetic 
range of the craft. The motor causes the rudder to 
turn so as to guide the torpedo in the direction deter- 
mined by the needle, and when the torpedo is parallel 
with the needle, its rudder becomes fixed and it fol- 
lows the ship in the most direct path. On the test the 
device made more than thirty knots an hour in a very 
heavy sea and a wind velocity of forty miles. The 
device weighs 130 pounds. 


The possibility of telegraphing through space, which 
was apparently demonstrated last year by W. H. 
Preece, has been turned to account in a most effective 
way for maintaining communication between the 
mainland and the Fastnet lighthouse, on the south- 
west coast of Ireland, says Mining and Scientific Press. 
Formerly the difficulties of carrying a telegraph cable 
up an exposed rock, where it was subject to constant 
chafing, were almost insuperable. The non-continu- 
ous system is now used, and works admirably. The 
cable terminates in the water, sixty yards off, and the 
electric currents sent from the shore find their way 
through this distance to two bare wires that dip into 
the sea from the rock, The same system could find 
practical trial at Tillamook Rock Rehdhoees, about 
twenty miles from the mouth of the Columbia River, 
off the Oregon coast, where for ten years sporadic ef- 
forts have been made to secure continuous telegraphic 
communication with the mainland, the violent seas 
that eternally sweep the basalt base of the island light- 





true in cities situated on narrow and crooked rivers, 


house precluding all possibility of cable connection. 





MISCELLANEOUS NOTES. 


A great photographic camers for taking full length 
life size portraits bas been made and used with 
much success by a Dublin firm. The camera takes a 
plate 7 ft. high and 5 ft. wide. 


The Treasury De ent has ordered an appeal from 
the decision of the U. 8. Circuit Court sustaining the de- 
cision of the Board of General Appraisers to the effect 
that natural gas imported into the country is exempt 
| from duty as a crude mineral. The question came up in 

regard to importattons of natural gas from Canada 
made at Buffalo and Detroit. 


Telegraph poles are now made of paper pulp, in which 
borax, tallow, etc., are mixed in small quantities. The 
pulp is cast in a mould with a core in the center, form- 
ing a hollow pole of the desired length, the crosspieces 
being held by ney sunpes wooden pieces dmven on 
either side of the pole. he paper poles are said to be 
lighter and stronger than those of wood, and not to be 
affected by the weather. 


Chiappe states that the pulverulent deposit which 
— makes its appearance on oil lamp chim- 
neys just above the contraction on the chimneys, and 
which makes them very brittle, consists of sodium 
sulphate. He explains that it is formed by the action 
of the sulphuric acid, left in the oil in the process of 
purification, upon the soda of the glass. In the case of 
gas a white deposit is generally found to be ammonium 
sulphate. 


“A wind velocity of eighty-two miles per hour,” 
says the Engineering News, ‘‘ was reached for one min- 
ute during the storm of March 4, in New York City. 
| This is said to be the highest velocity on record at the 
| New York station of the Weather Bureau. During 

four days of the storm the wind velocity ranged from 
| 35 to 45 milesper hour. The aggregate wind record for 
the month of February at this station was 14,402 miles, 
an average of about 20°7 miles per bour.” 





In England recently trials have been made witha 
lifeboat made of a novel material throughout, pumice 
stone, to wit, which we are informed, through a report 
made by the Lighthouse Board, have proved most 
satisfactory, says Popular Science News. Not only is 
the material of great lightness and strength, but it is 
easily worked into any shape. The boat remains 
afloat and will support quite a load even when full of 
water. The parts are made interchangeable, and wher 
a part is injured, the simple loosening of a bolt en- 
ables the repairer to remove it and put in another. 


“A non-poisonous match has been invented by a dis- 
tinguished chemist, M. Pouteaux,” according to the 
Medical News. ‘ Potassium permanganate and amyl 
acetate are among the inoffensive ingredients. At 
the Pasteur lucifer match manufactory the combina- 
tion has been tested with satisfactory results. The 
matches are easily made, without the slightest danger 
to the factory hands. They ignite readily, there is no 
danger of explosion when stored, and the disagreeable 
odor common to lucifer matches is in these replaced by 
a positively agreeable one.” 





Ina recent lecture before a teachers’ association of 
| Turin, says the Medical Record, Prof. Lombroso dwelt 
|upon the practical advantages of a knowledge of the 
science of criminal anthropology to those who have to 
do with the training of the young. The inclinations 
of the child, he said, are almost the same as those of 
the adult criminal, but usually disappear as age ad- 
vances. In some instances, however, these character- 
istics continue and become more and more marked. In 
these cases there are associated physical peculiarities, 
and it isin the detection and pointing out of these 
»0ssible criminals of the future that the speaker be- 
ieved the teacher can doso much truly useful work, 





The questions whether burial is destructive of the 
germs of diseases contained in the buried bodies, and 
whether or not contawination of soil, water and air 
is possible, are admittedly of the first importance in 
modern sanitation. In these days, when, happily, cre- 
mation is coming to the front as the only rational solu- 
tion of the burial controversy, the survival of inicrobes 
in the earth may be regarded as a matter of indifference; 
but cremation is not yet a universal practice by any 
means, and in any case the point under discussion has 
a scientific interest all its own. Pasteur, it will be re- 
membered, traced a noteworthy epidemic of anthrax 
or splenic fever to the germs of the disease brought up 
to the surface by earthworms from the buried carcasses 
of cattle that had perished of the ailment years before. 
He found the microbes in the worms and proved his 
case by producing anthrax in a healthy animal through 
administering in its food the contents of the worm’s 
digestive system.—Dr. Andrew Wilson. 


M. Gcdschau proposes a new solution for lubricating 
wool, consisting of 15 parts soap, 24 of glycerine, and 5 
of potassium carbonate to each 100 parts of water, such 
a composition, it is claimed, possessing many advan- 
tages over the oleine, olive oil, and other fatty sub- 
stances commonly employed for the purpose. This is 
explained by the fact that the soap imparts viscosity 
to the water and promotes the adherence to one an- 
other of the fibers to betreated. Glycerine, too, being 
neutral, is soluble in any proportion in water; it dis- 
solves the soap and deliquescent salts, maintains in the 
wool the necessary moisture while it is being made into 
varn, and remains fluid at the lowest temperature; 
neither does it evaporate on exposure to the air, nor is 
it susceptible to rancidity or spontaneous combustion. 
Thus, by its employment, the fibers of the wool are 
moistened, lubricated, and rendered flexible and sup- 
ple, without being charged with grease, and are pre- 
served from all change, qualities which facilitate the 
carding, combing and spinning of the wool. Carbonate 
of potassium is added to further maintain humidity 
in the fibers, while it also increases the oiliness of the 
mixture and renders it more consistent; for, being 
very soluble in either water or glycerine, it renders the 
mixture more soluble in water at ordinary tempefa- 
tures, gives it a greater homogeneity, and also pre- 
vents any remaining traces of mordants, having insol- 
uble bases, from forming insoluble compounds with 
the soluble sqaps contained in the new substance by 





transforming them into soluble carbonates, 
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THE RAILWAY UP THE JUNGFRAU. 
Apout fifty years ago, says the Graphic, London, 
when France, England aud America were already cov- 
ered with a network of railways, George Stephenson 
was invited to go to Switzerland and give the benefit 
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One of the cars is here shown entering a tunnel 


Vrew or tHe Ramway 


There is a footpath by the side of the railway. 
In the upper portion of the picture is shown a station overlooking one of the glaciers, 


NEAR THE SUMMIT OF THE JUNGFRAU, SHOWING PATH FOR PEDESTRIANS. 


THE PROPOSED RAILWAY 


of his experience in the matter of the construction of 


railways in a country so much cut up by mountains 
and rivers. Several companies then set about con- 
structing lines of railways in places which lent them- 
selves the more easily to such enterprise, but it was 
never contemplated then that a day would come when 
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The dotted line shows the course of the railway. 


Mar 9, 1896. 


even the most insurmountable obstacles would be 
conquered, when the highest points would be, as it 
were, stormed and carried, and the deepest chasing 
bridged. 

Since then many climbing railways have been con- 
structed in the mountains of Switzerland—funicular 
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UP 


The drawing shows the terminus of the railway, with the restaurant attached. 
the lift may walk up the circular footway which winds round the interior of the shaft. 


Passengers who dislike 


SEcTIONAL View oF THs Lirt IN THE INTERIOR OF THE JUNGFRAU Cons. 


THE JUNGFRAU. 
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railways and others of that now familiar type which 
ascend heights by means of cogwheels gripping a 
center rail, but all uniform in one respect, in that they 
utilized steam or hydraulic power. The railway up the 
Righi, with its interlocking wheels, sufficiently demon- 
strated the superiority of this system, whether re- 











































arded from a practical point of view or in the light 
of such a purely personal point of view as safety, but 
a disadvantage has always been the smoke and dirt, 
and the weight of the coal and water which the en- 
gines are compelled to carry. But science now makes 
such rapid strides that it could not in any case have 
been long before a satisfactory alternative was avail- 


either by steam or hydraulic power, and readily con- 
veved to any convenient distance. One of the first 
electrical mountain railways was constructed on Mount 
Saleve, in Geneva. It is this railway which serves as 
a wodel jfor the bold project shown in the engraving. 





Pow of RMS “Scor® belore movind 


View of “Scor” looking forward, 
after moving , 


showing gap of Filtyfour ft. 




















LENGTHENING THE 


The concession for constructing a railway of this de- 
scription, starting from Scheidogg and traversing the 
interior of the heights of the Eiger, Monch and Jung- 
frau, at the summit of which it emerges into daylight by 
means of a lift, was granted by the Swiss government, 
alter long debate, at the end of last year. The rail- 
way is more than eight miles long, and rises toa height 
of 6,890 feet, the gradient varying from 1 to 26 percent. 
The lift in the center of the cone of the Jungfrau has 
to rise 216 feet. With the exception of the station at 
the point of departure, all the other stations, to the 
number of six, are bored in the solid rock. The exits 
commuicate with pathways, by means of which travel- 
ers alighting can finish the ascent of the peaks on foot. 
These stations are complete with every luxury pos- 
sible, containing dining rooms and miniature bed- 
rooms, tike cabins on American liners, The lift to the 
summit of the Jungfrau consists of an enormous tube 
fitted into the vertical hole sunk in the rock. Within 
this iron tube the cage ascends and descends, worked 
by a dynamo, which in turn derives its power from a 
hydraulic motor utilizing the waters of Lake Luchinen | 





able, and this is now found in electricity, developed | 








CAPE 





|in the Lauterbrunnen. Within the tube is a winding 
staircase, so that travelers not caring to use the lift 
may reach the :ummit of the mountain on foot. The 
tunnels, galleries, restaurants and lift are all lighted 
with the electric light, and it is even anticipated that 
the carriages may be warmed by the same means. It 
is scarcely necessary to say that the stations are all in 
communication by telegraph and telephone with the 


world below. =) ee ee 
THE LENGTHENING OF THE UNION 
| STEAMSHIP SCOT. 
| THE R. M.S. Seot, of the Union Line of South 


African steamers, known in the trade as ‘“*the white 
albatross of the Cape,” was considered, when built 
lsome five years ago by Messrs. Denny Brothers, of 
| Dumbarton, to be a very long ship. However this 
may be, experience has proved that she was not long 










MAIL STEAMSHIP SCOT. 





| amidsbips to about sixty feet beyond her stem. After 


the ways had been thoroughly leveled and well 
greased, balks of timber in pairs, eighteen inches 


square, were then laid as a base for the cradle which 
was to support and steady the hull during the operation 
of moving. 

While this was in progress underneath, drillers were 
hard at work boring out all the rivets in the shell 
plating, frames, stringers, etc., in line with the mid- 
ship watertight bulkhead. The numerous stanchions 
carrying the promenade deck were also removed as 
far aft as the line of separation referred to, strong 
timber shores being securely fixed to the edge of this 
deck by angle bars and chains, the lower ends resting 
on wedges on the upper tier of small steps joining the 
dock altars. The lower edges of various houses on the 
spar deck below were then severed by all rivets, ete. 
being bored out, chains and screws for tightening 
being attached at the bottom to short lengths of angle 
iron bolted to the structure, the upper ends being 
securely bolted to the outer edge of the framing of the 
promenade deck, as shown in several of our views, 
opposite each shore or prop. 

The cradle, the construction of which is very clearly 
shown on our drawings, was gradually erected under 
her, and was kept in place at the head by angle irons 
at top and sides, where it touched the hull, riveted to 
the skin of the ship, and at the bottom by stretchers 
of timber, and chains made fast to eye bolts passing 
through the bottom binder, Strong chains were also 
slung from the top binder, passing under the keel as 
indicated, and every precaution taken to prevent the 
slightest lateral motion. To enable the hauling gear 
to be securely attached to the hull, a pair of heavy 
angle iron bars were bolted to her bottom near keel, 
almost amidship, to which massive chain cables were 
connected by shackles, and led forward immediately 
| inside the launching ways, and provided at the outer 
end with heavy blocks, through which the hauling 
|ropes were rove. Other stamps of plate iron and 
|} double angles were bolted to her sides, four on each, to 
| which chains and steel hawsers were attached turther 
to assist in the hauling, and shown in our drawings. 

A pair of powerful steam winches of the latest type 
| were placed at each side of the dock gate or caisson 
closing the entrance, bolted to logs of timber twelve 
|inches by twelve inches, secured to the ground by 





angle bars, and rendered immovable by a few tons 
of pig iron before and behind, resting on the logs. The 


winches were supplied by steam though a four inch 


galvanized wrought iron main from one of the 
Harbor Commissioners’ boilers, in the pumping 
station shown in our general view. These were 


assisted by a couple of fully manned capstans at each 
side of the dock, abreast of the bow, seen in several of 
our views. 

Evervthing was in place and ready for action on 
March 7, and in the presence of a great number of spee- 
tators, shortly before ten, word was given to commence. 
In a very short time the immense fabric, set in motion 
by the hydraulic jacks placed inside amidship, eom- 
menced to move ahead, and the winches and capstans 
coming into play, kept ber going, and in the short 
space of ten minutes the cradle supports came in con 
tact with the stop blocks fifty-four feet ahead, thus 
bringing toaclose an undertaking of no ordinary mag 
nitude, 

So carefully had everything been planned and car 
ried out, that when tests were applied afterward, it 
was found that there had not been the slightest 
deviation either horizontally or vertically in the part 
moved, as compared with the stern portions, 

We are indebted to the London Engineer for the cuts 
and particulars, 


(Continued from SurrLemMeENT, No. 1056, page 16875.) 
HISTORY AND METHODS OF TESTING 
BUILDING MATERIALS.* 


WHEN the history of the testing machine comes to 
be written out in detail, it will be found that, although 
the United States did not figure prominently in the 
earliest stages of its development, of late years she has 
stood ip the front rank as a builder of machines of a 
wide range of capacity and of the finest acevr.ecy of 
measurement, 

Although almost a decade has passed since it was 
erected, the celebrated Emery machine at the Water- 
town Arsenal, with a capacity of from 400 to 500 tons, 
is to-day the most perfect machine of its kind in the 
world. The lecturer illustrated the modern develop 
ment of the testing machine by views of some of the 
latest designs by the two firms of Riehle Brothers 
Testing Machine Company and William Sellers & Com 
pany, of Philadelphia. 

The first machine by Riehle Brothers was built some 
thirty years ago, and consisted of a substantial frame 
work, on top of which was a hydraulic jack, from 
which was suspended by means of a stirrup a 20,000 
Ib. parallel crane beam. From the lower clevis of this 
crane beam were secured the tools for holding the 
test specimens ; the companion part of the test speci- 
men tool holders was secured to the framework below. 
The hand pump, operated by the experimenter, 
eaused the plunger of jack torise; also the upper 





enough, as she is now in Belfast to be lengthened, and | 
her carrying capacity considerably increased by Messrs. | 
Harland & Wolff. They have engaged the Alexandra | 
graving dock—the largest in the world, except that at ! 
Southampton--in which to execute the somewhat 
delicate operation of eutting her in two amidships, 
hauling the two halves asunder some fifty feet or so, 
and making good the gap between to correspond with 
adjacent parts of the hull. 

he drawings will enable our readers to form a 
tolerably correct conception of the methods adopted ; 
by Messrs. Harland & Wolff for carrying to a suc- 
cessful issue a work of such delicacy and magnitude. 
After the huge vessel had been docked, the water 
pumped out, and due time allowed for any settlement 
on the keel blocks, which, by the way, had been 
specially prepared by having hard wood blocks, about 
twelve inches by twelve, capped with iron plates, 
secured on top, work was commenced to prepare 
means for moving the forward half of hull. Launching 
ways were laid underneath, supported at short inter- 
vals on blocks of timber and wedges, extending from 








part of tool holders. The lower part was secured rig 
idly to the base of the frame. To the outer end of the 
crane beam was attached a spring balance. 

This “crude affair,” as Mr. Riehle calls it, contained 
the gerins of his modern machines ; although the hand 


| pump and hydraulic jack have been replaced by belt 
| power and multiplying gear. 


The old parallel crane 
beam has given place to a weighing beam and a set of 
multiplying weighing levers, and the spring balance is 
replaced by a poise actuated by an endless chain. 

A testing machine has two functions to perform 
first, the inducing of a certain strain in the specimen, 
and second, the accurate recording of the amount of 
the strain. To do this, a load is applied at one end of 
the specimen, and its amount is read upon some suita- 
ble scale at the other end. The earliest and simplest 
form of testing was by dead weight, acting directly 
upon the piece. Thus the bending strength of a 
beam would be shown by supporting it at its ends 





* Digest of second part of lecture delivered by Tra H. Woolson, E.M. 
Instructor School of Mines, 
Section, American Institute, New York, 
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Columbia College, before the Polytechnic 
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and loading dead weight at the center until it broke ; 
tensile strength by hanging one end of a specimen to 


a support and loading weight upon the other end ; and 


compressive strength by placing the specimen verti- 


cally upon a firm bese, and loading weight upon it. 


As the size of specimens increased, the great bulk of 


in the transverse testing machine, Fig. 1, where the 


power is produced by a worm and gear, or, if desired, 


by the plain hand wheel underneath, which pulls 


down upon the center of the specimen by means of a 
stirrup, which passes over it, and the load is trans- 
ferred (or rather one-half of it is) to the weighing beam 











Fig. 1.—A 5,000 POUND TRANSVERSE TESTING MACHINE, 


the weights to be handled necessitated the use of 


Ree vo Mie 
some more compact method; and so the multiplying 
power of the screw and the lever was utilized. The'power | 


was applied at one end of the test piece by means 


of multiplying gear and a powerful serew, and the 
load was recorded at the other end by a weighing beam 
and a system of multiplying levers. 


This is shown 
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VVPNNENSS 


by means of the abutment stirrup and the levers. By 
this means a strain of 24¢ tons may be exerted in a 
machine which does not weigh above one-twelfth that 
amount. Attached to the center stirrup is an indicat- 
or needle which records the amount of deflection upon 
a graduated are. 

Now the main principles of the largest and most 
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elaborate of the Rieble type are embodied in this smal 
machine, as will be seen by reference to Fig. 2, whig 
shows a tester of the ‘‘ President ” vertical type. Thi 
machine can exert a thrust or pull of 150 tons, and it; 
adapted to tensile, compressive or transverse tests. | 
can take specimens 6 feet long for tensile or compressive 
tests, and 18 foot specimens for transverse tests. Ay 
compared with the smaller machine, it will be seen thai 
the power is applied by means of pulleys, shafting, 
and wultiplying gear, which turn the powerful vert. 
eal screws and transmit the power through the cross. 
heads to the specimen. The bottom table bears by 
the medium of long sharp knife edges upon the mullti- 
plying levers, which transmit the load to the weighing 
beam as usual. 

A notable feature in this machine is the use of doubk 
adjustable crossheads, both moved by power, which 
enable the operator to work conveniently on any 
length of specimen. The machine has eight differen 
speeds, and it is controlled by the levers shown in the 
engraving. A machine of this type was made of 20 
tons capacity for Cornell University, Prof. E. A, 
Fuertes’ department, and one of the same type is now 
being wade of 500,000 lb. capacity. 

In Fig. 3 is shown an “ automatic and autogiaphic 
testing machine” of 50 tons capacity. For general 
utility this is one of the most popular; and it may be 
taken as a type for the larger and some of the smailer 
power machines. It consists of two steel heads, with 
suitable openings for the wedge grips which hold the 
specimens. 

The upper of these steel heads is mounted on mas- 
sive columns which rest directly on the scale tal le, 
This table in turn rests upon a series of eight steel 
knife edges of the main levers, each 744 inches long, 
and of 7g inch square steel. 

The main levers transmit the pressure to the inter. 
mediate lever, and thence to the weighing beam. The 
lower head is operated by means of two powerful 
screws, revolving in the brass puts secured to the bead, 
The thrust bearings ot these two screws are taken up 
on a series of hardened steel balls. On each screw isa 
large spur gear which is suitably connected with a 
quick or slow train of gears. The machine is capable 
of eight testing speeds. 

This machine is shown fitted with automatie devives 
for recording details of test, such as elongation, re- 
duction of area, ete., and with the electric automatic 
weighing apparatus, In the electric weighing, the 
circuit is wade by means of spring fingers at the end 
of the beam bracket when the beam rises under load, 

The machines shown in Figs. 5 to 7 are different 
varieties of the famous Emery testing machine, which 
was designed some years ago by Mr. A. H. Emery, C. 
E., and is aow manufactured by the firm of William 
Sellers & Company, of Philadelphia. The essential 
excellence of the Emery machine is the method by 
which the stress produced upon the test piece is con- 
veyed to the scale, and accurately weighed by me- 
chanism that is practically frictionless, 

The Emery machines are built borizontally, and 
consist essentially of a weighing head and a straining 
head (shown respectively on the left and right of the 
cuts) connected by two powerful straining screws, one 
on each side of the axis of the machine. he straining 
head is provided with a piston suitably packed for 
hydraulic pressure in either direction. The fluid is 
supplied at either end of the cylinder, as desired, by 
the jointed pipes shown in the engraving. In the ma- 
chine, Fig. 5, the straining screws pass through a pair 
of powerful lugs or bearings on each side of the strain- 
ing head, and adjustment is secured by a revolving 
nut, by means of which the distance between the 
weighing and straining heads may be regulated to 
suit the size of the specimen. The whole apparatus is 
earefully aligned upon a stout plate iron bed. 

The peculiar excellence of the Emery machine con- 
sists in the construction of the weighing head and the 
separate weighing seales; and the hydraulic and other 
devices by which the highest possible delicacy is se- 
cured, even in a machine which, like that at Water- 
town, can register a load from 400 to 500 tons. In 
place of receiving the load upon a scale table rest- 
ing directly upon the weighing levers, a ‘* hydraulic 
support,” Fig. 4, is provided. his consists of a sbal- 
low cy!inder, A, filled with fluid, whose end is closed 
by a thin sheet of metal, b, upon which rests a piston, 
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Fie. 2—A 300,000 POUND STANDARD SCREW 





POWER TESTING MACHINE. 
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¢, » eoneidesahis smaller than the internal diameter of 
the cylinder ; this piston is secured to the cylinder by 
thin flexible’ fixing plates, d d, which permit a very 
small movement in the direction of the axis of the 
evlinder while rigidly securing it against any lateral 
movement ; this longitudinal movement of the piston 
from no load to full load is not more than 0:003 ine h, 
and as there is no hydraulic packing and no sliding, 
there is no friction beyond that of the fluid ; this by- 
draulic chamber is connected by a pipe, e, with a 
smaller but similar chamber, B, placed in the scale ; 
the piston, ec’, of this latter c hamber acts through the 
blo-k, H, against the first lever, C, of the scale, whieh 
thus receives a fraction of the load upon the piston, ¢ 

determined by the relation between the areas of the 

wo hydraulie eylinders, A and B. 

The seale body is a rigid east iron frame carrying 
the steel scale levers, all the supports and connections 
of which are thin flexible plates of steel firmly secured 
to the levers and their supports, and have a suffi- 
cient exposure between their fixed ends forthe amount 
of bending due to the movement of the levers to be 
well within the elastic limit of the material. ‘These 
thin plates take the place of the ordinary knife edge 
bearings ; aud the range of motion is so infinitely small 
that friction is practically abolished. The long arm of 
the lever, C,is coupled by the bar, D, with the short 
arn of the poise frame lever, E. The long arm of this 
lever earries all the standard weights of the scale, and 
the method of putting them on or taking them off, 
without handling, is peculiar to the Emery system. 
S.spended from the lever, E, by thin fulerum plates 
are poise frames, N, and resting upon and actuated by 
rock shafts and hand levers are weight frames, M, upon 
wich the pile of weights, f to p, rest when not in use. 
T. place the weights upon the poise frames, the levems 
ar lowered, when the weights are successively lifted 
frm their supporting lugs on M, and carried by the 
su)porting lugs upon N. The weights in the first poise 
fr: me havea value of 100 pounds, in the second of 1,000 
ps inds and in the third of 10,000 pounds. As shown in 

. 5, the weighing scales are placed in a separate, 
gl ss covered case, the only connection with the main 
part of the machine being through the small hydraulic 
pive, E. 

‘he final lever of the scale is an indicator needle, F, 
which hasa movement at its point of 1°¢ in, to 2in., and 
ths movement, calculated from the mechanical ratios 
ol the hydraulic chambers and of the leyers in the 
seule, is not less than 300,000 times the movement of 
the piston, e, in the first hydranlie chamber, and 
my on large machines be 6,000,000 times as much. 
The transfer of fluid from oue chamber to the other is 
almost imperceptible, and while it takes force to move 
the metal sheets and to bend the steel fulerums, yet 
this force is all returned as the various parts resume 
their position of equilibrium, the needle returning to 
the same zero point after being disturbed in either di- 
rection. 

he lecturer gave some interesting details of the 





This machine can exert a maximum compressive 
strain of 534 tons and a tensile strain of 400 tons. On 
one occasion it broke «a 5 inch bar, exerting a pull of 
350 tons, and the next movement it broke a horse hair, 
registering at the same time accurately a strain of 16 
ounces, The strain of this breaking horse hair had 
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TESTING 


Fig. 4—DETAILS OF 


to pass through and set in motion the massive 
ing platforms, which weigh 12 tonsinall. The range 
of motion of the index finger in registering this one 
pound would be ;}5 of an inch, and this, redueed down 
by the ratios of the weighing levers, etc., would mean 


a motion of gsyyyoo5 Of an inch in the weighing 
pistons. i = 

NOTES ON -ENGLIS SH RAILWAYS. 
By J. W. Tuomas, Jr., in the Railway Age and 


Northwestern Railroader. 
PERMANENT WAY. 
THE track is up to a remarkable degree of perfec- 
I I 


HEAD 
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feet being abent the usual le mathe. The London & 
Northwestern Railway is laying some 90 pound rail, 60 
feet long. Rails are laid with even joints, and as a 
rule are supported in cast iron chairs and secured in 
the chairs by wooden wedges driven between rail and 
side ofchair. Chairs are fastened to the ties by bolts 
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MACHINES. 


weigh- | or lag screws. 


In some of the tunnels felt is put be- 
Where 


of the 


tween the chairs and ties to reduce the noise, 
chairs are used, rails have a narrow base or are 
double bead pattern. 

Anyle bars, as well as plain splices. are used, They 
are not over 18 or 20 inches loug. Four % inch bolts 
tothe joint. Bolt’ holes in rails are oblong, No 
spring rail frogs. The keyed frog seems to be in fa- 
vor. Split switches have but two tie bars. 

Right-of-way of all trunk lines is fenced through- 
out, hedges being used quite extensively. Many miles 
of iron fencing. The absence of grade crossings is very 
striking. 

Few bridges to 


be seen, viaduets of stone or brick 
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Fig. 3—A 


owerful- machine at Watertown Arsenal, shown in Fig. 
Tbe general principles of its construction were 
milar to those of the 100 ton machine, Fig. 5, already 
deseribed. The hydraulle weighing head is seen to 
the front and left of the eut; it is supported upon a 
massive abutment which also holds the ends of the 
Sineh straining screws. The raw or straining head is 
carried upon a truck which runs upon a solid track. 


I 
e 
‘ 
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100,000 POUND STAN 


DARD AUTOMATIC AND 


tion. 
last. Ties are spaced rather close, They 
allv 8 feet 11 the. ames long. 10 inches wide and 5 inches 
thick: are creosoted and last about 17 years where 
chairs or tie plates are used. After doing service in 
the track they are sawed into 24 inch plank and used 
for fencing, facing for platforms, surface drains, ete. 


are gener- 


Rails weigh from 60 to 90 pounds per yard, 30 and 82 | quarter, half and three-quarter posts are erected, 


AUTOGRAPHIC 


Stone, gravel and furnace slag is used for bal-| being the rule. 


TESTING MACHINE 


All 
| vation were so constructed 
road ties being used upon them. 


bridges coming under my obser- 
as to admit of ballast and 
Do not remember of 


seeing but one wooden trestle on any of the main 
lines; this was on the approach to the docks at 
Dover. 


In some localities, in addition to the mile posts, 
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Quite a number of roads mark change of grade with | ly for side and intermediate sills. The body of car- 
a post having arms extending parallel with the track, | riage is bolted to sills pretty much as we bolt our ten- 


and on them is stenciled the number of feet in which | ders to the tender frames, and in some instances about 


track ascends or descends one foot, as “1in 200,” ‘*1 
in 1,270.” ete. If grade changes from ascending to de 
scending the left arm is inclined upward, the right 
downward. If grade changes from ascending to level, 
the left arm extends upward and the right arm is hor- 
izontal, and so on. 


CARRIAGES, 


The standard carriage is about 30 feet long, and, 
with the exception of a few excursion and special cars, 


is dividec into compartments, the seats running cross- | 





}as insecurely. 
All slack is taken up by the screw couplings. 


Mansell wheels are used almost exclusively under 


passenger equipment. These wheels have cast hubs, 
steel tires and wood filling. 

Many of the cars are illuminat:d with compressed 
oil gas. Oil lamps are used in large numbers, however. 
Where oil is used, lamp is put in position through a 
} trap door in the roof and must be lighted from the 
| roof. 

Some few dining and sleeping cars are heated with 
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ways the car. Three pairs of wheels, one pair at 
either end and one pair in the center. 

Corridor cars vary in length from 40 to 65 feet. 
Where aisle in center of car, the seats on one side 
accommodate two persons andon the other side one 
person. This arrangement is necessary from the fact 
that the cars are only 8 feet 6 inches wide. The short- 
er cars of this class have three pairs of wheels. The 
lonwe rones carried on two 4 or 6 wheel trucks. 

What 
vided into four compartments and accommodate only 
eight j 
is a litth 
partment 
paying for 


Is 


are 


persons, 
narrower than a single bed, in each com- | 
No upper berths ; $1.25 per berth; by! 
both berths passenger can have 





few sleeping cars I saw were 42 feet long, di-| 


Two brass bedsteads, each of which | 


entire | 


— 





MACHINE. 


4 
’ 


hot water, oil gas being used to heat the water. 
Ranges in dining cars are heated with gas. As arule, 
foot warmers are used. Saw a pile of twenty thousand 
of them at the carriage works of the L. & N.W. Rail- 
way. 

They are 
inches wide 
tate of soda and put in a tank of boiling water previ- 
ous to going in the carriage. There is a cast iron ball 
in the can and after water cools and soda begins to re- 
form into erystals the heater is shaken and the ball 
breaks up the crystals, thus reheating the water to 
some extent, and warmer is good for about two hours 
longer, which it must be reboiled. 

Passenger trains have either ordinary bell cord, run- 


made of heavy tin, 2 feet long, about 12 
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compartment, Although windows are provided with 
curtains, a large curtain, quite thick, is hung over the 
windows. Aisle on one side of car: lavatories at each 
end. 

Passenger trains are equipped with continuous 
brakes of the Westinghouse or automatic vacuum pat- 
tern. Some of the carriages are equipped with both. 
Iron brake beams. Every beam tested before being 
put in service. Steel and iron is used quite extensive- 





POUND TESTING 


MACHINE. 


| headlights, pilots, bells nor seat 


and 4 inches thick, are charged with ace-| the protection they should. 
lgines without even a wind guard. 


Water coolers seem to be the exception rather ths 
the rule. Drinking water is kept in small water b 
tles; one bottle in each lavatory. No ice is provided 

A few carriages have reversible cushions, the cushi 
being lined with leather on one side for sammer u 
and with cloth on the other side for winter use. Sor 
of the corridor cars have counterbalanced windows. 

Some of the roads side the carriages up with 44 in 
mahogany. Carriages are given 18 coats of paint 
At the carriage works of the L. & N.W. saw thousand 
of feet of this siding, some of it having been in sto 
and under cover for four years. Their paint shop h 
track room for 300 carriages. Oue new carriage 
erected per day. 

If « meal is to be served en route and you have ses 
in the corridor car, you need not go to the dining eai 
as the meal is served at your seat. Meals are serv 
in courses and are first-class. 


WAGONS. 





Except in special cases, wagons have two pairs ¢ 
| wrought iron spoke wheels, and are from 4 to 8 to 

jeapacity. They are from 15 to 18 or 20 ft. long, wi 

sides about 12 in. high, the lading being covered wit 
tarpaulins. Box cars form a very small per cent. « 
the freight equipment. In many cases the roofs ¢ 
box cars are cut away opposite the doors; this spae 
is covered with a tarpaulin. Made inquiry, but fail 

to ascertain why this was done. Many of the cog 
ears have side doors. Sides are atout 30 inches high 
Wagons for transporting rails, long timbers, ete., ha 

a talse bolster, the bolster being — in the cente 
and the loads resting on these bolsters so as to. perm 
the ears to curve. Noticed several tank cars with bod 
bolsters riveted to the tank itself, the bolsters bei 

either steel or iron. 

Wagons are not equipped with continuous brake 
Brake generally applied to one wheel only, but neve 
| to more than two, and when this is the case the tw 

wheels on same side of wagon are braked. No bra} 
beam. Brake lever is on one side of car, is about 6 
8 ft. long and cannot be manipulated except whe 
train is moving slow enough to allow trainmen to ru 
| alongside of car and shove it down. About the onl 
brake that can be applied when train is running i 
the one on the engine and the one on the brake van. 





LOCOMOTIVES. 


While the English locomotive looks plainer, and th 
‘asual observer would think they had fewer parts tha 
the American locomotive, I believe the inside cor 
nected engines as used in England have more part 
and, if run under the same conditions, would cos 
more for repairs than the American type of locom« 
tives of the same general proportions. 

As in America, the tendency is to increase the stea 
pressure. Engines steam freely. In the first place, the 
have splendid fuel, and in the second place, draugh 
lis not obstructed by netting and draught sheets 
No extension fronts. The engines have a much lighte 
exhaust than ours and throw very few sparks. N 
boxes. Cabs a 
}ecoming into use, but are not long enough to furnish 
Saw several shunting et 
Simple engines 
both passenger and goods, usually have 18 in. eylit 
ders. Express passenger engines have drivers varyin 
in diameter from 6 to 8ft. Goods engines usually have 
5 ft. drivers; those of heavy mineral engines are ger 
erally 4 ft. or 4 ft. 6 in. in diameter. Driving whee 
are either of wrought iron or cast steel. Many con 
panies are putting 4 wheel trucks under their locom« 
tives. Some few roads are using iron or steel tube 
and fire boxes. Copper is preferred. Nearly all loce 
motives have screw reversing gear. I believe most o 
the engines on the Caledonian Railway have reversé 
levers. Engineers stand on left side. 
by water gage glass; most engines have two gagé 
cocks, but no gage cock drip pans. No steps on fron 
or rear of shunting engines. Jackets are painted 
each road using a different color. Fire doors open in 
ward and upward. Passenger engines have powe 
brakes on both tender and driving wheels. Goods 





tenders. 
SIGNALS. 

With few eaceptions the railways of Great Britain 
and Ireland are fully interlocked. For instance, ag 
Kenmare, Ireland, where there are only three train 
in and three trains out every 24-hours, the interlocking 
is as complete as though 500 trains were worked in 
and out of the station per day. Ninety per cent. « 
main line switches are handled from interlocking 
machines. 

Passenger traffic is worked under absolute block 
system. Permissive block working is admissible on 
goods lines. Single track lines are either worked with 
the staff or the staff and ticket system. Where busi? 
ness justifies it, signal men look after staff machine; 
otherwise the guard performs this duty. Communica- 
tion between the towers is had by a code of bell sig- 
nals, train deseribers, telephone or telegraph. Jp 
some instances there are two or three means of com- 
munication between the same towers. 

As far as practicable signals are placed on left side 
of track they govern, with the blade pointed to the 
left ; top arm applies to the line to the left, ete. Each 
home signal has its distance signal. Some distance 
signals are handled more than a mile; 1,200 yards is 
the average. Signals are handled by a single wire. 
If necessary, signals are put as high as 40 or 45 feet 
above the rail in order to get sky background, 

Many signals have repeating blades, i. e., a blade 
placed below the running blade and about 10 feet 
above the rail. This is done to enable the driver to 
see the position of the blade in foggy weather. 

Some roads use what is termed a ‘“‘ealling on” sig: 
nal. It is a short blade about two feet long, placed 


? 





ning outside the carriage and underneath the eaves of 
the roof, or an electric signaling apparatus. 

Cars are poorly ventilated. Very few raised 
Those coming under my observation were not over 5or 
6 inches high. | 

A small per cent. of the carriages have lavatories in 
them. The number of cars so equipped is gradually 
on the increase. No urinals. Hoppers have double 
lids and are self-flushing. 


roofs. 


just below the running blade. When the lower blade 
is pulled it indicates that the train may draw on slowly 
to the next signal. 

When signals are located so they cannot be seen 
from the tower, electric repeaters are used. 

Some roads use red for danger, green for safety; 
others use red for danger. white for safety. Asa rule, 
back light shows white when signal is at danger and 
obscured when signal is at safety. 

Where slow running tracks are parallel to fast 1un- 


Engineers ruff 
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ather thagping tracks, signals for the former are designated by HINTS ON THE DEVELOPMENT OF of the developer and into the fixing bath, and finds— 
water bog sheet iron ring fastened to the blade. INSTANTANEOUS EXPOSURES. after it is fixed and too late to remedy his error—that 


8 provided™ Most companies manufacture their own interlocking _ - — his negative is thin and flat, and lacks density. Den- 
A. cushigggpparatus. Very few machines have preliminary By Cuarues L. MiTcHELL, M.D. sity must be judged by looking through the plate, not 
ummer ugpecking. Tappets are usually coupled directly to the| ArrER any metol, hydroquinone and potash develop- | atit. Take itin your hands, hold it up in front of 
use. Som@evers. Channel iron and not pipe is used for con-|er is prepared it is well to filter through paper or ab-| you, before your dark room lantern, and see how 
vindows, fRecting rods for handling switches. It is claimed that | sorbent cotton, so as to remove any particles of float- | dense it seems then, and then look at the back of the 
ith 44 inefpipe buckles too easily. Detector bars are placed on|ing or insoluble matter, which might adhere to the pate and see if the image shows through in places. 
of paint#he inside of the rail. The bar itself is either T or L| plate during development, but in case of great haste| No matter if the plate, when you look at it in the 
thousand@ron. Many switches other than those on main tracas | this latter is not absolutely essential. When this solu-| developing dish, is as black as ink, and all the image 
en in sto not provided with detector bars. | tion is poured on the exposed plate in the usual man-| which at first appeared is faded away and veiled. If 
t shop hag Saw no selectors. Facing point switches are rarely |ner, if the exposure has been properly made, the| your image still seems thin when looking through the 
rarriage ig@ver handled more than 540 feet from the tower. Boit|image should begin to appear in a few seconds and | plate, do not be afraid to prolong the development 
«ks are termed detector locks. On some roads|fiash up from the surface all over, high lights and | until proper density is obtained. 
jhave seaf—idings leading to the main line are equipped with | shadows appearing all at once. The operator must I have just said that you must not only look through 
lining cargatch points. In some instances catch points are in-| not be alarmed, however, and think his plate is going |the plate, but also look at its back, and for this rea- 
are serve@roduced in the main line to derail wagons running in|to get away from him, for if he will hold it up to the}son: Some plates are coated thinly with emulsion, 
he wrong direction. light, he will see that the image is very thin and only | others have a thick coat. Now, if you look at the 
The interlocking machine at Euston Station, Lon-| on the surface of the plate. It should therefore be re-| back of a thickly coated plate during development 
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eft side Fic. 7.—UNITED STATES TESTING MACHINE AT THE WATERTOWN ARSENAL. 
l to the 

Each 
listance 
yards isf don, is, 1 believe, the largest in the world. There are| turned to the developing dish to gain density. This] you may notice it still seems perfectly white, although 
le wire.}249 working levers, the levers being in two banks. | will increase rapidly and can be noted by examining | its face is darkened with the image, and this seems to 
45 fect] The train director told me that at times the fog wasso|the plate from time to time. It is not absolutely | have the proper density when you look through it 
thick the man operating the levers at one end of the | necessary to rock the plate all the time while using Remember that this whiteness is all unacted-upon 
a bladef machine could not see the man at the other end for! this developer, but frequent agitation is to be desired, | silver salts, which will dissolve out in the fixing bath, 
10 feet} hours. The tower is located in the center of the yard, | as it keeps the developing fluid in motion, and carries |and now acts like a piece of thick opal glass as you 
river tO} Duriag fog the shunters use bugles to signal to the | away from the surface of the plate those portions of | look through the plate, increasing its opacityto light 
drivers and to the men in the tower; the bugles used | the developer which have already acted upon it and | and making it seem much denser than it really is. So 
n” sizfon one side of the vard being different in tone from | thereby lost their foree. When sufficient density is | make proper allowance for this, and allow the develop- 
placed] those used on the other side. A much used cross-over| obtained, the plate should be removed from the|ment to continue until you feel certain that your 
r bladel about 500 feet from the tower has a man stationed at | developer, rinsed under the tap and then fixed in an | negative will have sufficient density, even if all this 
islowly} it while fogs are on, the duty of this man being to| acid fixing bath. All this seems very simple, and yet | white backing is dissolved away. On the other hand, 
notify the levermen by ringing a mechanical gong lo-| there are several stumbling places in which the exer-|if the plate is thinly coated, the action of the develop- 
be seeD} cated just outside of the tower. when trains are clear, cise of good judgment is required. The principal one | er will soon extend entirely through the emulsion, so 
of the eross-over or when a train moving toward ‘the | of these is the question of density. It is often very|that when you look at the plate the high lights, or 
safety j| tower wants to use the cross-over. . | difficult fora beginner to tell just when he ought to|darker parts of the negative, will be seen showing 
‘arule} | notice that te English roads make the same mis-| stop development, and most of them stop it too soon. | through on the back. If now you look through the 
rer and) take that a great many of us are guilty of, in that! When the image shows fully forth upon the plate, and | plate and it seems to have sufficient density, it is prob- 
they do not provide a signal for every move. | then beyins to veil over, the tyro hurries his plate out | ably time to stop, but, if the image still appears thin, 
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put the plate back into the developer and keep it 
there, even if the back gets almost black, until proper 
density is obtained, 

It is also well to have a little old developer on hand ; 
that is, some that has been used on several plates pre- 
viously. Now, it sometimes happeus that your light 
has been much stronger than you supposed it to be, 
the plate is overexposed, and the image flashes up too 
rapidly with a fresh developer. Then oped this off 
quickly, rinse the plate and pour on the old developer ; 
the action will then go on much wore slowly, the 
image will gain density gradually, and with a little 
eare a good negative can be secured. On the other 
hand, suppose you know the plate to be very much 
undertimed. Then prepare a strong developer by 
using one-third or one-half less of water, pour this on 
the plate and then set the dish aside and cover it up, 
agitating occasionally until the image is well out and 
you think you have obtained all the detail it 1s pos- 
sible to get. Watch it carefully, and when it com- 
mences to veil over, remove from the developer, wash 
and fix, and resort to intensification to obtain full 
density.—The Photographic Gleaner. 


SOME ODD DODGES IN 


MAKING, 
By T. N. 


But very few lecture sets will be met with that do 
not contain some subjects that have to be copied from 
either an old wood engraving or the more recently 
produced process block picture, and when either 
of such Wastgations fall to be photographed for 
the purpose of making lantern slides, some special 
method of undertaking the work must be resorted to, 
so as to avoid an unpleasant coarseness of many por- 
tions of those parts represented by bold lines or strokes, 
as in the case of any ordinary wood engraving, or by 
the magnified dots in the case of half tone pictures 
taken by means of a ruled sereen when such are pro- 
jected in an enlarged form by means of the lantern. 

As I write, I see before me a very pronounced type 
of such in the instance of an old wood engraving ex- 
ecuted many years ago, but which is of especial value 
as being the only available illustration of the kind 
possible of attainment for the purpose required in the 
lecture. In examples of this kind it is by no means 
uncommon to find cloud effects represented by bold 
strokes or lines which as a rule offer no appearance of 
incongruity when viewed in conjunction with the rest 
of the picture in its original form; but these bold 
strokes or lines appear quite different when thrown 
upon the screen in an enlarged form. 

The practice of obliterating thase strokes or lines by 
means of a wash color has sometimes been resorted to, 
but it will be quite obvious to many that but very few 
examples will ever be placed in the hands of a photo- 
grapher upon which such a liberty would be permitted 


LANTERN SLIDE 


ARMSTRONG. 


placing the glass over the picture, the outline of such 
parts may be traced on the smooth side of the glass by 
means of common writing ink having the addition of a 
little gum or sugar, and then applying underneath 
these parts a little glycerine and water or oil. 

To those workers who are in ignorance of these 
simple little dodges quite a new field will be opened 
up in lantern slide making.—The British Journal of 
Photography. 


ALCHEMY AND PHARMACY— THEIR 
MYSTERY AND ROMANCE. 
By C. J. 8. THOMPSON, 
THE ART OF FORETELLING. 





THE theory of the art of foretelling by means of the 
stars, and casting horoscopes, was as follows, says the 
Pharmaceutical Journal. The seven planets then 
known, including the sun, with the twelve figures of 
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AN ALCHEMIST. 
From an old engraving, dated 1576. 





as the doctoring of the face of a highly valuable piec- 


the Zodiac, comprised the astrological system. Each | 


ture, not unfrequently met with in books or other | unit, or body, or nation was supposed to be governed 


bound forms, by means of a color wash applied with 
a brush, even although such may be partially, if in- | 
deed not entirely, removed eventually by means of 
sponging such parts as have received an application of 
such color wash, 

Doubtless there are many other instances of pictures 
of the penny-dreadful class where such a method of 
treatment may be followed, and when such is applied | 
skillfully and a judicious amount of positive retouch- | 
ing or working up of the surface has been resorted to, 
a marvelous improvement in the appearance of the 
original will have been produced, and this is retlected | 
in a like manner when the lantern slide from same | 
comes to be received upon the sereen. 

Such liberties, however, can be but rarely taken 
with many of the illustrations of the better class that 
are frequently presented for the purpose of being 
copied, so that in very special cases some workers who 
never object to expend either time or money on their 
work, but whose one object is to secure the very best 
results, no matter what amount of time or labor such 
entails, think nothing of first copying examples of the 
kind mentioned without any prelimipary touching up 
on the original, the negative obtained from such be- 
ing printed in the ordinary manner on a suitable paper 
specially selected to permit of color washing being per- 
formed, a plain salted silver paper or platinotype be- 
ing very suitable to employ. 

Having now a duplicate of the original, they are in 
possession of a print that may be treated to any 
amount of improvements by means of the lead pencil 
or color wash, or both combined, and, when such a 
mode of treatment is conducted by any one possessed 
of a little experience at the work, it is really marvelous 
what an amount of improvement can be effected in 
this manner. 

In many cases subjects will be met with that can be 
treated in a simpler way than by requiring to make 
duplicate prints first, and then afterward color wash- 
ing, so as to convert lines into tints. 

One of the good old dodges applicable to this special 
class of work consisted in copying such subjects through 
a fine quality of ground glass, 

To many workers of the present day, who think 
they know all about lantern slide making and copy- | 
ing, such a statement may oceasion doubt and sur-! 
rise, and by some even be considered as nonsense, | 
Ir those, however, who know nothing of this oid slide 
making dodge, I woula suggest that they simply view 
the effects produced by placing a sheet of ground glass 
over a line engraving. | 

It will not take long to open the eyes and convince a | 
clever worker that underneath this little dodge lies a 
world of power they never dreamt of ; for, by a care- 
ful manipulation of the ground glass by means of oil 
or glycerine, quite startling results in the way of vigor 
in some parts, and softness in others where the glass 
has not been so treated, is obtained. 

Of course, there are different qualities of ground 
glass. The finer the grain, the better the results will be 
when used in this work, and the ground side must be 
placed against the surface of the engraving; as a| 
general rule, however, the quality found in focusing 
screens in good cameras will be quite suitable to em 
ploy for this purpose, 











Any intelligent worker will readily conceive the best | mythology, and it can hardly be wondered at, that 


or influenced by a certain star or constellation, and 
this power extended to all things connected with the 
person or nation, Thus, Saturn was supposed to in- 
fluence life, sciences, and buildings ; Jupiter, honor, 


| wishes and wealth; Mars, wars, persons, marriages | 


and quarrels; the sun, hope, gain and happiness ; 
Venus, love and friendship; Mercury, fear, disease, 
debts and commerce ; the moon, robberies, wounds 
and dreams. The intrinsie quality was denoted by 


the planet. Tne sun was regarded as favorable; 
Saturn, cold; Jupiter, temperate; Mars, ardent; 
Venus, fruitful; Mercury, inconstant; the moon, 
melancholy. The days, colors and metals also came 


under the same influences. 
In casting a horoscope the astrologer had first to ob 
serve if the time was propitious, and what planet was 
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ALCHEMIST. 
From an old engraving, dated 1576. 





dominant in the heavens. Then by means of ealcula- 
tions and diagrams, he would deduce the consequences 
from the position and bearing of the stars. The day 
was divided into four equal parts: the ascendent of 
the sun, the middle of the sky, the descending of the 
sun, and the lower part of the sky. These four parts 
of the day were subdivided into twelve distinct parts. | 
which were called the twelve houses of the sun. It} 
was of the greatest importance in drawing a horo- | 
scope to tell exactly in which ‘“‘ house” the star ap- 
peared. One can easily trace the connection of the 
influence attributed to the planets with the old Greek 





manner of marking or oiling those parts it is desired | the same system should have been brought to bear on 


to yield the utmost amount of vigor, for, by merely | medicine. 


A favorite method of divination, especially with tie 
sorcerers, was that of gazing into a beryl or crystal, 
For the proper performance of this ceremony a pure 
virgin or equally pure youth should be the gazer. The 
sorcerer having repeated the necessary charms and ad. 
jurations with the invocation suitable to the spirits he 
wished to consult, the seer then looked into a large 
beryl or crystal, wherein he saw the answer repre. 
sented either by types or by figures, and sometimes 
it is said he might hear the spirit speak to him. 

Vallancey states, that in the Highlands of Scotland 
large crystals of somewhat oval shape were kept by 
the priests to work charms with, and that water 
poured on them was given to cattle as a preventive of 
disease. Dr. Dee was a famous conjuror with the erys- 
tal in the time of Queen Elizabeth. 

Lilly describes these crystals as being the size of an 
orange, set in silver, surmounted with a cross, and en- 
graved all round with the name of the angels, Raphac'l, 
Gabrie!, and Uriel. 

Among other charms practiced was Dactylomancy, 
which was performed by means of a ring suspended 
by a thread in the center of an earthenware or metal 
pitehber. The ring, which was supposed to have been 
made under the influence of a certain constellation, 
was swung from side to side of the vessel, and tlie 
sounds it made on touching were taken as predictions 
and oracles. 

The art of divination by fire was called Pyromancy, 
and was performed by allowing a certain body to 
burn, the smoke from which, by its density and color, 
forecast the future. A favorite medium for consulrt- 
ing this oracle was by roasting a donkey’s head on hot 
coals. 

Popular belief in medieval times attributed any- 
thing unusual, or beyond its undegstanding, to magic, 
so most of the early alchemists were believed to be 
magicians. Both Albertus Magnus and Roger Bacon 
were accused of dealing in the black arts, one having 
to resign his bishopric of Cologne and retire to a 
monastery, and the other to the Franciscan cells in 
Paris, to free themselves from charges of their ac- 
cusers, 

The illustration represents an alchemist of the six- 
teenth century in an anteroom of his laboratory e1- 
gaged in fixing a portion of his apparatus. On the 
table is his luting box and knife. Through one wit- 
dow a view of the laboratory with stills of varied size 
is obtained, while through the other the sun looks wit! 
becoming. gravity on the operation. 


THE SYMBOLS OF THE ALCHEMISTS. 


In modern science chemists write their formule and 
work out their processes by means of symbols, so the 
alchemists used signs and hieroglyphics to represent 
the then known elements, metals, and other articles in 
common use. The so-called elements—fire, air, water, 
earth—were represented by special symbols, here re- 





presented. The metals were supposed to be influenced 
by the planets to a certain degree, and were repre- 
sented by the corresponding signs of the Zodiac. 
Various other articles also had their symbols, which 
served as a means of shorthand at a period when calli- 
graphy was little known or aealoyed 


BLACK MAGIC, 


Geber, an alchemist of great repute in Arabia, was 
believed to possess the power of creating gold by 
magic. He wasaman of undoubted learning and a 
skillful practitioner of his time, yet he was dubbed a 
sorcerer. He was said to possess all kinds of extraor- 
dinary implements, and, among others, a book of 
black magic which gave him full power over demons, 
and a brass idol which spoke oracles. On the day of 
his death, in 1003, the evil one is supposed to have ear- 
ried him off. James Iodoe, an Englishman, achieved 
considerable notoriety by claiming that he had _ suc- 
ceeded in setting the demon in a magic ring. These 
men should not be confounded with the host of im- 
postors and charlatans who simply preyed on the cre 
dality of the people, but in those days all were judged 
alike. Most of the great medieval alchemists dabbled 
in magic, and allagreed that to obtain the interven- 


|tion of Satan in human affairs, it was necessary to 


enter into a pact with him. Those who went to this 
length and beeame exponents of demonology, or the 
black art, were initiated with much solemnity. 


TAKING THE OATH. 


The oath to the demon had to be pronounced in the 
center of a circle traced upon the ground, accompanied 
by the offer of some pledge such as a garment of the 
novitiate. The edge of the circle was supposed to es- 
tablish a mark which the demon could not cross, 
Heavy perfumes, such as vervain, with burning in 
cense and lighted tapers, always formed part of the 
ceremonial. The smoking brazier, which entered large- 
ly into the ritual, was believed to act upon the demons, 
and was constantly fed with all kinds of mysterious 
vegetable and animal substances, such as would pro- 
dace most smoke being preferred. It is said that bella 
donna and opium were always used as ingredients of 
the incense, in order to produce a state of semi-stupor 
and influence the imagination. 

The perfumes employed by the professors of the art 
had each a special significance, and were offered to 
some planet to form a link with the earth. A mixture 
of saffron, amber, musk, cloves, and incense, together 
with the brain of an eagle and the blood of a cock, was 
offered to the sun. 

The white poppy and 4 burnt in the head of 
a frog, with the eyes of a bull, and the blood of a 
goose, were dedicated to the moon; while to Mars, 
sulphur was mixed with hellebore and euphorbium, 
together with the blood of a black cat and the brain 
of a crow, and then burnt. 

One ean imagine the terrible odor that would be 
“aused by burning such articles as these, and as the 
column of smoke ascended, the half stupefied and 
seared spectator fancied he saw the forms of writhing 


| demons in the air. 


Very curious properties were attributed to certain 
articles when thrown on live coals. Thus, if thunder 
and rain were required, the liver of a chameleon was 
said to produce it ; while the gall of a cuttlefish burnt 
with roses and aloe wood was all that was necessary 
to indnee an earthquake. 

By burning coriander, parsley, hemlock, liquor of 
black poppy, giant fennel, red santal wood, and hen- 
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pane, almost any number of demons could be raised. 
Sorcerers Of this class were called tempest raisers. 

With the witchcraft practiced largely by women in 
med iev al times we have not much to Go, although be- 
lief in its influence was widespread during the middle 
ages. To bewitch an individual was to cause him 
gradually to die a mysterious death. 

The process commenced at first with great secrecy, 
by modeling a figure of the intended victim in wax or 
clay. This having been done a swallow was killed, 
and the heart placed wnder the right arm of the figure, 
and the liver under the left. The effigy was next 
pricked all over with new needles, each prick being 
ac companied by the most terrible imprecations against | | 
the victim. 

Another method was to make the figure of earth | 
taken from a graveyard and mixed with dead bones, 
Certain mystic signs were then inscribed on it, which | 
were said eventually to cause the death of the victim. 
So general did the practice of witchcraft become, that 
no class of society was safe from accusation and sus- 








uplifted torch is repeating the specified incantation 

over the still, under which he has just kindled a fire, 

having commenced the preparation of the “ Elixir of 
ife. 


The appearance of the devil presiding at a sabbath 


or meeting of sorcerers is thus described by De Lancre : | 


‘He is seated in a black chair with a crown of black 
horns, two borns in his peck, and one on the forehead, 
which sheds light on the assembly, the hair bristling, 
the face pale and exhibiting signs of uneasiness, the 
eyes round, large and fully opened, inflamed 
hideous, with a goat’s beard. The neck and the 
of the body deformed, and in the shape of a man and 
a goat, the hands and the feet of a human being.” The 
| word witch is thought by some authorities to be de- 
rived from chausaph, which means a user of pharma- 
ceutic enchantments, or an applier of drugs to magical 
purposes. 

Witches sent storms and barrenness, drowned chil- 
dren, brought on ague, could kill with evil eye, slay 
with lightning, pass through keyholes, ride through 
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picion, thousands perishing by the fagot and torture. 
From the fourteentin to the sixteenth century super- 
natural beliefs exerted a great influence on the people. 
One of the most celebrated trials of the time was that 
of the Duchess of Gloucester, who was accused of be- 
witching Henry VIL. It transpired at the trial that 
she had instructed a priest named Bolingbroke, who 
practiced necromancy, to bewitch the king, a sorceress 
named Marie Gardimain being also implicated. An 
effigy of the king in wax was discovered half melted in 
front of a fire of dry plants, which had been gathered 
by moonlight in a graveyard. 

Bolingbroke, the necromancer, was hung. Gardimain 
burnt, and the Duchess of Gloucester condemned to 
imprisonment for life. The “evil eye” was another 
form of witcheraft, mostly practiced by women. Visions 
or apparitions in the sky, foretelling some war or dis- 
aster, were firmly believed in by the church, and caused 
great consternation. Fiery dragons appearing in the 
heavens were said to predict civil war, and we also 
read of pigs bearing royal crowns. aud gory stars, all 
of which were doubiless caused by ordinary phe- 
nomena not understood at that time. 

In the accompanying illustration, the alchemist with 
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THE LABORDE METHOD OF ARTIFICIAL 
RESPIRATION, 
By EpwWARD Martin. M.D., in the Therapeutic 


Gazette. 


MORE than three years ago Laborde announced that 
respiratory movements whic h had ceased from as- 
phyxia or other cause, life not yet being extinct, could 
be restored by rhythmic: ul traction exerted upon the 
tongue. A year later he published an elaborate paper 
explaining the physiology of his method and its prac 
tical application, giving cases in point, and claiming 
not only that this was a valuable method for resus- 
citation, but pre-eminently the best and most suecess 
ful; hence should invariably be the method of choice. 
He recommended it in the treatment of the still-borr, 
and in those asphyxiated from poisonous gases, from 
submersion, from obstruction, as in the case of hang- 
ing, or foreign bodies in the throat, or the pressure of 
tumors from without, or the asphyxia following pow- 
erful electric shocks or that due to compression or 
concussion of the brain; indeed, to all cases of ap- 
parent death. 

As to the physiology of this method, Laborde holds 
that traction upon the tongue directly excites the 
diaphragm to its respiratory function, the sensory im- 
pulse being conveyed by the superior laryngeal, ter- 
minal, tracheal and bronchial expansion of the pneu- 
mogastric, the glosso-pharyngeal and lingual, exciting 
a reflex, which is expended upon the motor respiratory 
nerves, particularly tie phrenic. His method is ap- 
plied as follows: 

The asphyxiated person is placed ou his back, with 
the head low, the clothing is loosened about the neck, 
and the jaws are opened and kept open by a wedge 
passed between the molar teeth, a knife handle, a 
cane end, or any object of suitable size serving for this 
purpose. The throat is freed of mucus by the finger 
or by a handkerchief wrapped about the finger. The 
thumb and index finger are covered by one thickness 
of a handkerchiet to prevent slipping, and then the 
tongue is seized as far back from the tip as possible. 
Fifteen times to the minute and at about equal inter- 
vals the tongue is pulled out sharply and the tension 
immediately relaxed. This traction*must be so exerted 
that the whole body of the tongue is affected and not 
werely its point. At the time the first two or three 
tractions are made it is well to introduce the index 
finger of the other hand into the pharynx, as though 
an effort were made to induce vomiting. 

These tractions should be kept up at least thirty 
minutes and may be continued an Soon When 
sistants are at hand, this method should be reinforced 
by mechanical artificial respiration, which, according 
to Mareschal, is best applied as follows : Two assistants 
place themselves on opposite sides of the pitient’s 
body and simultaneously make pressure, the first upon 
the sides of the chest concentrically, the seeond upon 
the epigastric region from below upward, This pressure 
is repeated fifteen times to the minute, being relaxed 
suddenly. The surgeon who is practicing tractions on 
the tongue thus times his motions with those of the 
assistants who are pressing on the chest and abdomen. 
At the moment he exerts traction he counts one; 
when traction is relaxed he counts two, Pressure upon 
the chest and abdomen should be made at the moment 
the surgeon counts two, and should abruptly cease the 
moment he counts one. Furthermore, this method 
should be reinforced by external heat and friction of 
the body. 

Every anesthetizer has, or should have, a pair of 
flat billed forceps with which to seize the tongue and 
draw it forward when respiration becomes obstructed 
or fails. This procedure is usually sufficient to re- 
establish normal breathing, not because, as is com- 
monly believed, the epiglottis is drawn upward, thus 
freeing the larynx—for Hare and Martin have shown 
that traction upon the tip of the tongue has no effect 
upon the position of the larynx—but because a reflex 
is thus excited, and because the dorsum of the tongue 
is lifted from the soft palate and the posterior pharyn- 
geal wall, 

Laborde’s first communication was to the Academy 
of Medicine of Paris, in July, 1892 Sinee that date 
the great majority of the cases in which his method 
has been applied have been reported in La Tribune 
Médicale. One of the most striking of these that 
reported by Coutenot, quoted in a leading article in 
the Therapeutic Gazette for November, 1894. In this 
case the reporter, wishing to demonstrate the tech- 
nique of the method to his class, selected a child ap 
parently just dead of tubercular meningitis. There 
were cadaveric rigidity and dilated pupils. The heart 
had ceased beating and the extremities were turning 
eold, Forty or fifty tractious to the minute were made 
upon the tongue ; as the result, in six minutes respira 
tory movements were re-established. Five minutes 
later the child really died. 

La Tribune Médicale, June 19, 1895, prints a com 
munication from Sorre to the effect that he was called 
to see a man who had fallen from some height into the 
water, and had been submerged for three minutes, 
The patient was apparently dead. The method of ar- 
tificial respiration by rhythmical traction was at once 
employed, and in avout three minutes—that is, fifty to 
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the air on broomsticks, and perform many other weird 
and wondrous things. 

‘They were gene »rally old blear eyed 
dames,” says Scott, “ugly and crippled, frequently 
papists and sometimes atheists; of cross grained 
tempers and cynical dispositions.” They were often 
poisoners, and generally monomaniacs. Epilepsy and 
all diseases not understood by the physicians were set 
down to the influence of witches. They were said to 
make two covenants with the devil, one public and 
one private. Then the novices were presented to the 
devil in person, and instructed to renounce the Chris- 
tian faith, tread on the cross, break the fasts, joining 
hands with Satan, paying him homage, and yielding 
him body and soul. Some witches sold themselves for 
a term of years, and some for ever; then they kissed | 
the devil, and signed their bond with blood, and a 
banquet ended the meeting; their dances being ac- 
companied with shouts of “Ha, ha! Devil, devil!) 
Dance here, dance here! Play here, play here! Sab- 
bath, sabbath!” Before they departed the devil was | 
said to give them philters and amulets. These women 
were usually hypochondriaes, often driven by despair 
and fortune to confess any charge made against them. 
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sixty tractions—beginning signs of life appeared, the 
patient opening his eyes. He was taken to a hospital, 
his wounds dressed, and in three-quarters of an hour 
he was able to walk. 

In the same journal, No. 18, 1895, Callamand reports 
the case of a workman who, attempting suicide, hung 
himself for five or six minutes at least. At the time 
the reporter arrived rhythmical tractions had already 
been institatec for several minutes. There was no 
pulse, no heart sounds could be heard, respiration was 
abolished, and the man seemed dead, After twenty 
minutes some infrequent and imperfect voluntary re 
spirations were attempted, but the pulse was still 
barely perceptibie, being felt for a moment and then 
disappearing for several minutes. After an hour and 
a quarter of traction signs of life were well estab- 
lished. In twenty-four hours the patient regained 
sensibility. 

In the same journal, N Yo. 19, 1895, the ease of a ehild, 
aged three years, is recorded by Bonecour. Ten to fif- 
teen drops of landanum had been administered to this 
ehild. An attempt had been made to make it vomit, 
but without much success. The child had also been 
given a hot mustard bath, It was found to be pale, 
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with small pupils and very rapid pulse. Ipecac was 
given without result. The stomach was washed out 
with a decoction of coffee, and sinapisms were applied 
to the chest and thighs. In spite of this treatment the 
child became cold, the heart beats more and more 
slow, and. respirations infrequent. The child was 
eyanosed and apparently about to die when rbyth- 
mieal tractions were instituted, At first there "- no 
sense of resistance, After ten tractions the tongue 
was felt to retract distinctly ; the respirations were 
again begun. The cyanotie color disappeared. The 
child ultimately recovered. The reporter believes that 
it would certainly have perished had he not had re- 
course to rhythmical tractions. 

The same journal, No. 14, 1895, reports the following 
case by Camous. A cannoneer to whom he was sum- 
moned was found in active convulsions, with dilated 
insensible pupils and fixed eye balls; he was insensi- 
ble to the prick of a pin or to the odor of ammonia. 

This condition—that of tonie spasm with elonie con- 
vulsions and insensibility — developed gradually. 
Artificial respiration and flagellation and _ friction 
brought no relief. The pulse became intermittent, the 
respiration jerky and irregular, and death seemed 
imminent. The tongue was then seized and drawn 
out six times to the minute. After the fifth or sixth 
traction a deep inspiration was taken. The tractions 
were continued for ten minutes, when sensibility was 
restored, Suffocation was due to a goitre pressing 
backward against the trachea... The crisis of suffoca- 
tion was probably"due to the reflex set up by pressure 
on the pneumogastric. Thusalsocould be explained 
the effeet upon the circulation, The reporter was as- 
tonished at the rapidity of the effect produced by the 
traction, 

In No. 16 of the same journal Dufosse reports a case 
of a newly born child exhibiting all the signs of death. 
There was no pulse, no effort at inspiration. The 
child was swathed in hot wrappings and rhythmical 
tractions of the tongue were practiced. Ten minutes 
later auscultation showed some faint heart beats. 
Finally there was an inspiration, and a few drops 
of blood escaped from the extremity of the cord, which 
was then ligated. The surgeon continued to wake 
tractions on the tongue for three-quarters of an hour. 
At this time the inspirations were not more frequent 
than four to five tothe minute, though the heart 
beats were stronger than they had been. A quarter of 
an hour later, traction having been continued, respira- 
tions were more frequent and regular, and the heart 
beats sufficiently strong to justify belief that further 
intervention was unnecessary. On ceasing the traction, 
however, the child ceased to breathe, and its heart 
action beeame extremely feeble. For fifteen minutes 
more the tractions were made, together with abdomi- 
nal pressure, The child then cried a little and its res- 
pirations became normal 

Baraney, in the same journal, reports a child born 
after prolonged labor and the use of forceps, in whom 
the heart had apparently ceased to beat. There was 
no effort at respiration, the surface was blue, the mus- 
cles relaxed, the left eye open, the right one closed, 
Artificial respiration, flagellation, mouth insufflation, 
suceessive immersions in hot and cold aleohol baths 
brought no sign of returning life. Rhythmical trac 
tions were then made on the tongue. After ten min 
utes there was a hiccough, and respiration was re- 
established, The doctor then left the child to attend 
tothe mother. Returning after a few minutes, he saw 
that the ebild did not breathe. Lingual traction was 
instituted and continued for three minutes. 
Respiration was re-established, and this time perma- 
nently. The reporter speaks of the ease of this meth- 
od as compared with intubation. 7 

In the same journal, No. 4, 1895, Laborde calls at 
tention to the fact that in i894 he published his book 
upon the “ Physiological Treatment of Apparent 
Death,” and had already collected sixty-three cases of 
resuscitation by means of rhythmical tongue trac- 
tions, and that of this number, thirtv-two—that 
more than one-half—were newly born children, Since 
this time and up tothe time of his report, thirty-two 
new causes have been added ; in all, sixty-four cases of 
resuscitation of the newly born. Of this number, 
twenty-nine had been subjected to other methods of 
resuscitation, particclarly insufflation, either mouth- 
to-mouth or by means of the laryngeal tube. 

Kristovanaki contributed one of the most striking 
He was called to a woman in the eighth month 
of her pregnancy. She was delivered of a child ap- 
parently dead. It made no effort at respiration, was 
pale and anemic, with soft, relaxed body. There was 
no pulsation of the cord, which was ligatured. For 
an hour and a half every ordinary means was em 
ployed to restore life to the child. First, aspirations 
freeing the larynx of a large quantity of mucus mixed 
with blood ; then laryngeal insufflation, followed by 
forced respiration by means of pressure upon the tho- 
rax, friction with aleohol applied tothe entire body, 
hot baths, artificial respirations. At the end of one 
and a half hours there was not the faintest result, 
There was no breathing effort, no perceptible cardiac 
impulse, The tongue of the child was then seized in 
hemostatic forceps and wasdrawn out in aecordance 
with the Laborde method. Very shortly there was a 
light inspiratory movement, a minute later a second 
inspiration more marked, then another, then each 
traction was followed by inspiration. Finallv the 
breathing became spontaneous and regular. The 
child lived. 

Massart reports a similar case. For three-quarters 
of an hour all known means of respiration were em- 
ployed in vain—insufflation, aspiration, flagellation, 
artificial respiration, hot baths, sinapisms, tickling of 
the palate, the feet. hands,ete. More with the ides 
the author states, of not knowing how to get rid of 
what he considered a corpse, since the mother had 
her eyes on him, and he feared the effect the sudden 
knowledge of the death of her child would have upon 
her, than because of faith in this proceedure, he 
adopted the Laborde traction. This was in Decem- 
ber, 1892, when the method was but little known. 
After about ten minutes there appeared a faint 
breathing, this beeame more distinct, and in a quar- 
ter of an hour the child cried. An hour later it was 
breathing naturally. 

Guiet reports the case of a child resuscitated after 
six minutes of rhythmical traction of the tongue. The 
ordinary methods of resuscitation were then substi- 
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tuted--that is, insufflation,- hot baths, frictions, ete. 
After fifteen minutes of this treatment the child was 
apparently dead. Rhythmical tractions of the tongue 
were again tried, and after ten minutes the child was 
resuscitated and recovered. 
Laborde concludes that rhythmical tractions of the 
tongue, properly applied and safficiently long contin- 
jued, have restored to life asphyxiated and apparently 
}dead children in all cases where the ordinary proced- 
} ures had completely failed, including under this latter 
|title insufflation. This conelusion is derived solely 
from a study of the reported cases. 


THE HAMPSON SYSTEM OF LIQUEFYING 


Dr. HAMPSON recently gave before several scien- 
tific men and practical engineers a demonstration of 
his process for liquefying gases at Brin’s Oxygen 
Works, in Westminster. Dr. Hampson’s experiments, 
says the London Engineer, were in every respect 
satisfactory. 

The principle of the apparatus is explained as 
follows: Oxygen is delivered to the apparatus at a 
pressure of 120 atmospheres, and at ordinary temper- 
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ature, no carbonic acid, nitrous oxide, or other artificial 
cooling agent being, as heretofore, employed either 
inside or outside the apparatus, The gas is com-| 
pressed into the apparatus and there allowed to ex-| 
pand, and thus become slightly cooler. This moderate 
refrigeration is increased by Dr. Hampson’s seif-in- | 
tensifying process in an apparatus measuring only 
28 in. deep and 7 in. diameter, until it is sufficient to | 
liquefy the gas at atmospheric pressure at the rate of | 
about seven cubie centimeters in four minutes. The| 
process is follows: The whole of the gas, after) 
being cooled by expansion, immediately surrounds the 
pipe through which the compressed gas is passing to 
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the point of expansion, and so makes this gas, which 
is still compressed, cooler than it was itself while in 
compression. This cooler compressed gas consequently 
becomes at the point of expansion cooler than that 





which preceded it, and in its turn follows backward 
the course of the still compressed gas, and so makes 
the latter cooler than ever before expansion, and, 
therefore, also cooler than ever, after expansion. This | 
intensification of cooling—always assuming sufficient 
protection against external heat—is only limited by 
the liquefaction of the gas ; the temperature of lique- | 
faction being, in the case of oxygen, 180 deg. Cent. 

The following striking experiments were performed 
with the liquid oxygen thus rapidly and cheaply pro- 
dueed, which, however, are not in themselves new : 
Quicksilver instantly frozen, and then hammered out 
flat, like a piece of lead, melted as it warmed. Ether 
and sloshal instantly frozen. Soft India rubber so 
hardened by the cold that it was pounded into powder 
by a hammer, like a piece of brick. Piece of brass 
cooled so that on dipping it into water it immediately 
beeame thickly coated with ice, the ice covering in 
creased for a long time by freezing moisture out of the 
atmosphere. 

These substances—like all others—at ordinary tem- 
verature are hot enough to boil off a quantity of the 
liquid oxygen, which on coming in contact with the | 
air produced a cloud of ice mist by freezing the) 
moisture in the air. The lip of the vessel in which it 
was contained was thickly covered with hoar frost 
being hot enough to boil the liquid as it was poured 
over. The liquid falling on the ground did not wet it | 
fora moment, but darted rapidly, like quicksilver, in 
all directions, disappearing in a cloud of ice mist. 





\ 


A white object of any size may be seenin sunlight at 
a distance of 17,250 times its diameter; that is to say, 
if it is a white ball a foot in diameter, it can be per- 
ceived ata distance of 17,250 feet. 


Sent by mail, postage prepaid. to subscribers in any 
part of the United States or Canada. Six dollars a 
year, sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPLEMENT, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of THE SUPPLEMENT can like 
wise be supplied. Two volumes are issued yearly. 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

COMBINED RATES.—One copy of SCIENTIFIC AMERI- 
CAN and one copy of SCIENTIFIC AMERICAN SUPPLE- 
MENT, one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents, and 
canvassers, 

MUNN & CO., Publishers, 
361 Broadway, New York, N. Y. 


> 


TABLE OF CONTENTS. 


PAGE 
» AGRICULTURE.—The Castor Oi] Bean— Ricinus Communis, Linn, 
—By D. F. DAVENPORT.—A valuable crop for the South espe- 
cially.— How the plant should be treated.—The preparation of the 
beans for market... eget sescercces 
. ARCH ZKOLOGY.—The Babylonian Expedition of the University 
of Pennsylvania —An interesting account of work done among 
the ruins at Babylon by the American exploring expedition.—5 
16967 


16869 


Notes on two celebrated German violinists, with portraits.—2 
illustrations. . 1671 
Building Materials.— Continuation of this lecture before the 
American Institute, describing various§testing machines for dif- 
ferent Classes of tests.—7 illustrations... ee 
The Proposed Railway up the Jungfrau.—The celebrated pro- 
ject for a railroad and elevator to reach the es | of the Jungfrau, 
Switzerland, fully illustrated and described.—4 illustrations 

V. HORTICULTURE.—Anguloa Unifiora, Var.—A_ beautiful flower- 
ing plant recently shown at a Royal English Horticultural Soci- 
ety Exhibition.—1 illustration.............. 

Vi. MEDICAL AND HYGIBNE.—The Laborde Method of Arti- 
ficial Respiration,—- By E>pWARD MARTIN, M.D.—An excellent ar- 
ticle on the restoration of life in case of asphyxiation.—A simple 
and practical paper, a valuable contribution to first aid to the in- 


16975 
16974 


16970 


and romance.—The art of foretelling.—By C. J. 8. THOMPSON.— 
A most interesting article on the work of the alchemists and the 
supposed supernatural basis of their science.—3 illustrations 
Engineering Notes................ 
Electrical Notes.. 
Miscellaneous Notes . 
Selected Formule. 

Vlil. NATURAL HIsTORY.--Living Barometers.—Animals and 
plants as prognosticators of weather changes tA 

IX. NAVAL ENGINEERING.-The Lengthening of the Unio 
Steamship Scot.—A difficult operation now in course of execution 
by Harland & Wolff, of Belfast, Ireland.—The lengthening of a 

x, PHOTOGRAPHY. Hints on i . 

. PHOTOG r. ints on the Development of Instantaneous 
Exposures.— By CHARLES L. MITCHELL, i. ».—A valuable aner 
giving exact details for the manipulation of this class of photo- 
graphic work een 

. : y T. N. ARM- 
STRONG.—A very timely article on the production of successful 
lantern slides from poor subjects. 

XL. PHYSICS.—The Hampson System of Liquefying Gases.—A re- 
cently devised compact apparatus for producing liquid gases.—2 
Ceetions 

NO 


xXIL_R 
By 


te on Visibility of Objects... 

AILROAD ENGINEERING.—Notes on English Railways. 

by J. W. Tuomas, JR.—Graphic notes on the peculiarities of the 

tnglish railroads, their advantages and disadvantages, and strik- 
ing features of their operation........... .....<....0+.+- .1 

XILL. STATISTICS.—Growth of Population of Great Cities.—By EL- 
MER LAWRENCE CORTHELL, D.Sc.—A_vaiuable review of the 
leading cities of the world. their growth and population, with a 
table of curves thereof. —1 ij, astration mains 

XIV. TRAVEL AND EXPLORATION. — Antarctic Exploration. 
By WILLIAM 8. BRUCE, late naturalist to Antarctic expedition, 
1892-1893.—A valuable review of the present «tatus of Aretic and 
Antarctic work, with special reference to the latter field of dis- 


CATALOGUES. 


A Catalogue of Valuabie Papers contained in Sct- 
ENTIFIC AMERICAN SUPPLEMENT during the past ten 
years, sent free of charge to any address; also, a com- 
prehensive catalogue of useful books by different 
authors, on more than fifty different subjects, has 
recently been published, for free circulation, at the 
office of this paper. Subjects classified with names 
of authors. Persons desiring a copy have only to ask 
for it, and it will be mailed to them. Address 


MUNN & CO., 361 Broadway, New York. 


ATENTS! 


MESSRS. MUNN & CO., in connection with the pub- 
lication of the ScrentiFic AMERICAN, continne to examine 
improvements, and to act as Solicitors of Patents for 
Inventors. ; 

In this line of business they have had nearly fifty years’ experience. and 
now have wnequaled facilities for the preparation of Patent Drawings, 
Specifications, and the prosecution of Applications for Patents in the 
United States. Canada. and Foreign Countries. Messrs. Munn & Co. also 
attend to the preparation of Caveats, Copyrights for Booke, Labels, 
Reisenes, Assignments. and Reports or Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonabie terms. By q 

A pamphiet sent free of charge, on application, containing full infor- 
mation abont Patents and how to procure them : direction® concerning 
Labeis, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the Saie of Patents, etc. 

We also eend. free of . & Synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world. 

MUNN & CO,, Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.—No. 622 and 624 F Street, Pacific Building 

pear 7th Street, Wasbiagton, D. C, 








Price, 


1 like 


early 


$3.50 


MERI 
PPLE 


anc 


Sci 
ten 
com 
rent 
has 
the 
ames 
» ask 


> pub- 
amine 
ts for 


. and 


ilding 





-—- \- a. -t- 





